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ABSTRACT
To determine whether language behavior represents an

early conditioned verbal response or whether it changes with age and
experience was the purpose of this study which attempted to define
unique isolates of language on the basis of actual language produced
by young children. Tape recorded data were collected for 12 years
from 211 children in Oakland, California. Data collected during the
first three grades were used to defi:ke eight "language style groups"
(research groups) and statistics recorded during grades 10-12 'Jere
used to assess and predict language facility and growth. To create
the research groups, three test or rating variables (e.g.,
intelligence test and verbal 'performance scores) and 15 language
variables (e.g., "average length of communication unit") were
utilized. The basic hypothesis--children will not change with age`
their relative positions to each other in language behavior--was
supported with respect to speech conventionality but not supported
with respect to problems of mazes (groups of words not resulting in
meaningful communication), It was supported with respect to fluency,
dependent clauses, and elaboration index for students who began as
poor users of oral English. These results have several implications
for curriculum development, especially in the teaching of reading.
(LH)
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A MULTIVARIATE DESCRIPTION AND ANALYSIS OF

ORAL LANGUAGE DEVELOPMENT

Introduction and Research Hypothesis

That hUman beings vary enormously in their command

of the spoken word is a matter of common observation. Pro-

ficiency--and even more, power--with oral language is an

important aid to adequate; successful living, no matter by

what values one judges. "Give me the right word and the

right accent, and'I will move the world," wrote Joseph Conrad,

paying tribute to the power of language to influence thought,

feeling, and action, both within oneself and in others.

Just as adults vary in their command of the spoken

word, so too do children, and to foster language growth,

schools need to avoid an inflexible-regimen for all pupils.

The single textbook curriculum to which all pupils are ex-

posed in platoon or block fashion has always been one of. the

serious defects of American as well as world-wide education.

Project Talent, a study of 440,000 American high school

students, identifies the lack of effective procedures for

individualizing instruction as the most serious defect in

American education.
(1) To individualize instruction completely

creates' formidable problems, especially in skills requiring

a communication situation and therefore unsuited to programmed

instruction. However, if pupils with similar language needs

and,difficulties could be identified, the task of organizing

instruction could*be carried out with greater precision and

effectiveness. Determining whethei or not such groups of
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pupils exist and describing their language development are

the major purposes of the present research.

Of course, it is obvious that pupils' needs in

language growth are not identical. In crude fashion, teachers

can easily locate those whose speech varies for sociological

reasons--foreign parentage or non-standard dialects such as

Negro, Pidgin, or Appalachian. But even among those who

speak standard informal English there are different needs

based upon psychological rather than sociological features.

For instance, do some speakers hesitate, and in halting

fashion, fall into word tangles whereas some others express

themselves fluently and easily? Do some pupils, regardless

of dialect or the use of English as a second tongue, speak in

'organized, coherent fashion whereas others are confused in

their thinking and muddled in their syntax? Do some know, the

full repertoire of syntactical patterns--such useful ones as

appositives and infinitive clauses--yet seldom use them?

Such clusters of similar language behavior, if they can be

determined, should have important implications for planning

more efficient and effective language instruction.

Research in language arts includes many.investi-

gators who focus on differences in pupils' language as one

basis for explaining why pupils differ in their communica-

tion Of thoughts, feelings, needs; and interests. Usually,

the researcher describes the differences existing among chil-

dren of' different race, sexl.social class, age, and other

demographic and social factors. Much less frequently have

researchers tried to explain differences in terms of language
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isolates and individual language styles though analysis in

this direction is now beginning to emerge in the literature.

In this report a new approach will be described,

onethat attempts to define unique isolates of language on

the basis of actual language produced by young children.

Groups of children will be clasSified by their similarities

in language behavior according to language variable's observed

at grades one, two, and three. On the basis of this classifi-

cation and language data generated at grades 10, 11, and 12,

an attempt will be made to show how these unique language

behaviors either change and evolve with age to a new adult

language style or remain fixed over time. As a research

question, an attempt will.be made to deterMine whether

language behavior represents an early conditioned verbal

response of each individual or whether it is fluid,.changing

with age and experience.

To develop analytical techniques, it will be hy-

pothesized that language.strategies are established early 'in

life and undergo little change as a child increases in age.

For'inStance, children who use complex elaboration in speech

during their early years will be expected to continue this

.verbal behavior as they age, and on this language feature

they will consistently maintain their same relative distance

from subjects who'use simple, unelaborated language and do

not markedly improve their syntactical complexity as they age.

Since aanguage'is not absolutely static but does change,

usually improving in quality and complexity .as age increases,

'it is really being hypothesized that children maintain their.
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relative positions to one another as they age even though all

subjects will generally show an improvement in language from

childhood to adulthood.

The test of this hypothesis will be based on longi-

tudinal data collected for twelve years on a selected repre-

sentative sample of children living in Oakland, California,

from 1953 to 1965. The present study utilizes 211 children

whose spoken language was taperecorded at fixed yearly inter-

vals under standardized conditions, The data from these

tapes have been analyzed and the general characteristics of

the variables have been discussed and reported by Loban in

several earlier monographs. (2
'

3
'

4)
The data collected from

these 211 children during their first, second, and third

grade tapings are used to define the language style groups

that will become the research groups of this study. Statis-

tics generated from the tenth, eleventh, and twelfth grade

tapings are used to assess and predict language facility and

growth.

The statistical procedures used for this analysis

and testing are included in the broad framework of canonical

correlation, principal components, statistical clumping pro-

cedures, multivariate analysis of variance, and linear dis-

criminant analysis. However, rather than present a compre-

hensive review of these methods at this point, their basic

properties will be discussed and their bearing, upon the basic

research question examined as they are introduced and needed.



Description of the Basic Language Variables

During the thirteen-year longitudinal study carried

out by Loban, a large amount of information was collected on

the language used by each of the subjects. From the original

328 subjects, complete data are available for 211 (e.g., for

some of the 328 a test or a taring session is missing.) A

thorough analysis of all of the accumulated data could take

the collective lifetimes of a dozen researchers. Consequeni-ly,

one of the goals of this present investigation is to examine

some of the basic data and to reduce the massive amount of

information to a relatively small set. This could reveal

whether. or not one can solidify and use as predictive measures

the basic components of language and its development as mea-

sured by Loban's defined variables. Before undertaking such

a study, one of the facts of research reality to be faced is

that it might fail, but even if it does fail, much should be

learned that would make further analysis simpler and more

meaningful.

To create the observational research groups in this

present study, it was decided to begin by using, (a) three

test or rating variables, and, (b) a set of fifteen language_,

variables generated during the first three years of the data

collection period. These eighteen variables for all 211 sub-

jects are the following:

Tests and.Ratings

1. Mean intelligence scores as .obtained from the

Kuhlman-Anderson test of mental ability usually administered

several times to each subject between grades two and seven.



6.

2. Mean teachers' ratings of oral language per-

formance during the thirteen-year period of schooling. (Each

subject had 13 or more teachers over the entire study period.)

3. Verbal performance scores obtained from a kinder-

garten vocabulary test given at age five.

Language Variables Derived from Oral Language Taped Under

Standardized Conditions

4. Fluency score one: average length of communi-

cation units at first grade. (A communication unit is each

independent predication with all of its related modification.)

5. Fluency score two: average length of communica-

tion units at second grade.

6. Fluency score three: average length of com-

munication units at third grade.

7. Fluency score four: freedom from mazes at

girst grade.

8. Fluency score five: freedom from mazes at

second grade.

9. Fluency score six: freedom fram mazes at

thirdgdde:

10. Dependent clause usage: ratio of dependent

clauses to communication units at first grade.

11. Dependent clause usage: ratio of dependent

clauses to communication units at second grade.

12. Dependent clause usage: ratio of dependent

clauses to communication units at third grade.

13. Conventionality index: success with use of

standard English usage at first grade.
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14. Conventionality index: success with use of

standard English usage at second grade.

15. Conventionality index: success with use of

standard English usage at third grade.

16. Elaboration index: amount of elaboration or

complexity within. the individual communication units at first

grade.

17. Elaboration index: amount of elaboration or

complexity within the individual communication units at second

grade.

18. Elaboration index: amount of elaboration or

complexity within the individual communication units at third

grade.

Examples of these variables are shown below, with each ex-

ample containing an extreme case at each end of the spectrum

as well as a more average case from the center.

Examples of All Variables

Test and Rating Variables

1. Kuhlman-Anderson I. Q. scores range from 65 to

138 with a mean of 101.2 for the group of 211 subjects.

2. Teachers'. ratings range from 1.8 to 4.3 with

a mean of 3.2 for the group of 211 subjects. Note that each

subject has one teacher's rating per year and the overal

group mean is the average of cumulative means obtained on

each subject over a thirteen -year period. The ratings were

made by thirteen or more teachers.

3. Kindergarten Vocabulary Test scores range from

0 to 83 with a mean of 49.0 for the group of 211 subjects.
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Language Variables

Before proceeding to the development of analytic

techniques it will be useful to define carefully the terms

used for the language variables in this research.

Communication Unit: A communication unit may be defined

semantically as a group of words which cannot be-further seg-

mented (divided) without the loss of their essential meaning.

Grammatically, a communication unit is any independent predi-

cation and all of its relevant modification. Thus, "I saw a

.man wearing a red hat" is a single unit of communication; if

"wearing a red hat" were omitted, the essential meaning of

that unit would have been changed and grammatically the parti-

cipial modifier of man would be missing. Furthertore, "with

a red hat" does not constitute a complete predication and it

cannot stand alone. However, "1 saw a girl and she was wearing

a green hat" results in two communication units: (1) "I saw a

girl"; (2) "[and] she was wearing a green hat." Dividing the

Sentence into two communication units does not result in loss

of meaning to either unit'and grammatically each is an inde-

pendent unit. The average length of these communication units

increases with advancing age, beginning with the brief sen-

tences of very young children and progressing to the complex

elaborated sentences of adults. The mean for the group of

211 subjects is 6.0-words per communication unit in grade one Tal

!

and 15,1 words per communication unit in grade twelve. Ex-

amples of communication units used by subjects in-the oral

language transcripts are as follows:



Short Units

Lower Grades: She is outside.
(3 words)

Upper Grades: He is plowing.
(3 words)

Medium Units

Lower Grades: They don't have very many clothes.
(7 words)

Upper Grades: And it is just about a father and his
four boys.
(11 words)

Long Units

Lower Grades: Or we might play some games that I have
in my house, some games that are in a box
like that.
(21 words)

Upper Grades: And they're all working together to tryto get her husband into this high political
office to set him up for bigger and betterthings and maybe to become president or
whatever he's got his mind on.
(40 words)

Maze Words as a Percentage of Total Words: A maze may be
defined as a group of words or initial parts of words not
resulting in a meaningful communication unit, i.e., a confused
tangle of language not necessary to the communication unit.
Most communication units contain no maze words whatsoever;
thus the following examples are designed to illustrate the

extent to which maze words can occur in a given communica-

tion unit.

Minor Maze Problem

LoWer, Grades: [and] and it looks like a cute little dog*.

(1 maze word in a total of 9 words)
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Upper Grades: I think maybe the one that is running,
the girl that is running, [knows] appar-
ently knows something that the other one
doesn't know because she's got sort of a
puzzled look on her face.
(1 maze word in a total of 36 words)

Moderate Maze Problem

Lower Grades: [probably] probably [going] they're
going back to their house.
(2 maze words in a total of 10 words)

Upper Grades: So what does Trina do but tell him to
give her the money [which his last payoff]
his last payroll because the company
before firing him Chad] of course [given
him] had paid him off that money which he
had deserved.
(7 maze words in a total of 41 words)

Major Maze Problem

Lower Grades: I got tone of my favorite toys a toy]
my favorite toy in the garage.
(7 maze words in a total of 15 words)

Upper Grades: [and then and and] and [it's it's very]
it's written effectively Cso that] so
that you think that [Leon-] Leonard's
going to come in [and] and sort of you
know Cr -] release [his his] his love for
Tolson [and his] and his need for Tolson
tin] in this kind of weird relationship.
(19. maze words in a total of 56 words)

Dependent Clause Ratio: A communication unit consists of an

independent clause which may or may not be modified by one or

more dependent clauses. Thus, "I saw a man" is an independent

clause (as well as a complete communication unit) which may

stand alone. One could also elaborate this with a dependent

clause and produce "I saw a man who was wearing a scarlet hat"

or with two dependent clauses and produce "I saw a man who

was wearing a scarlet hat which was made of feathers."

Actual examples from the oral transcripts of the subjects

are as follows:
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No Use of Dependent Clauses

Lower Grades: I know that.

Upper Grades: That's all.

Medium Use of Dependent Clauses

Lower Grades: I don't know what that is.
(1 dependent clause)

Upper Grades: And it ended up the way she thought it
would, somehow.
(2 dependent clauses)

Large Use of Dependent Clauses

Lower Grades: I think they're going home after a long'
day's work because it looks like it's
getting to be night because the stars are
out.
(4 dependent clauses)

Upper Grades: Well it was an illustration of how a man
can be brainwashed to the point where he
knows nothing but what he is told and
does what he's told to do by a special
person who's been set aside as his con-
troller or master, however you'd like to
put it.
(6 dependent clauses)

Conventional English Usage: Standard English is defined as

the type of language usage typically spoken in the political,

social, economic, educational, and religious life of this

country. This set of language habits is standard not because

it is any more correct or capable than other varieties of

English but rather because it is the type of English most

frequently used in the conduct of the most important affairs

of this country. Standard English ranges from informal to

formal styles with many usages that are disputed or in transi-

tion. In this research, we are concerned with obvious de-

partures from standard English usage, such as the deviant

forms following:
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Lower Grades: She aint got no dress on or nothing.
And the boy h.:.ve a shirt on.
She don't know nothing.
And he brung it over.
And her is trying it.

Upper Grades: And this man and the horse was plowing.
Once upon a time there was two girls.
And then when they move into it, Marlene

found out that she didn't like it because.
it too far from school.

And her mother and them liked it too.

Weighted Index of Elaboration: The weighted index of elabora-

tion assigns specific numerical weights to the'component

syntactic elements within a communication unit. Thus, a unit

with simple adjectives and adverbs as modifiers will receive

fewer points than a unit containing more elaborated phrases

or clauses; clauses or phrases embedded within other elab-

orated structures will receive-still additional weight in

this index. The following examples range from short, non-

elaborated communication units to units containing a variety

of embedded structures.

No Elaboration

Lower Grades:

Upper Grades:

We play house.
(0 points)

She was nineteen.
(0 points)

Medium Elaboration

Lower Grades: On Thursdays there's Deputy Dave again.
(2. 1/2 points)

Upper Grades: And she's running towards it to see
what's happening.
(14 1/2 points)

Extensive Elaboration

Lower Grades: Well that looks like there's an Eskimo
travelling in a sleigh with a whole
bunch of dogs pulling it.

1 (22 points)
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Upper Grades: Well this isn't a plot so much as a
situation where we'll say that the girl
that's running beneath the tree is the
daughter of the woman who's holding
clothes or something in her hands.
(27 1/2 points)

Discussion of Variables and Reductions of Their Number

As might be expected, these 18 vari4bles possess

many elements in common. This overlap of information can be

seen by an examination of the correlation matrix or array

reported as Table 1. In thiS table, the complete set of cor-

relation coefficients for the 18 variables for the total

group of 211 subjects is presented. Since r
xy = r

yx , only

the correlations above the main diagonal of the correlation

matrix are shown. These statistics are based on near com-

plete data so that lesS than two percent of the raw data were

estimated. Whereas the original Loban study consisted of 328

subjects, only those 211 on whom complete data were available

were used in the present analysis.

Finally, it should be noted that variables corres-

ponding to 4 through 18 measured at grades ten, eleven, and

twelve are used to evaluate the effectiveness of the ability.

to predict later life speech patterns. These corresponding'

variables are:

19. Fluency score one: average lengthof communi-

cation units at tenth grade.

20. Fluency score two: average length of communi

cation units at eleventh grade.

21. Fluency score three: average length of com-

munication units at Twelfth grade.
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22. Fluency score four: freedom from mazes at

tenth grade.

23. Fluency score five: freedom from mazes at

eleventh grade.

24. Fluency score six: freedom from mazes at

twelfth grade.

25. 'Dependent clause usage: ratio of dependent

clauses to communication units at tenth grade.

26. Dependent clause usage: ratio of dependent

clauses to communication units at eleventh grade.

27. Dependent clause usage: ratio of dependent

clauses to communication units at twelfth grade.

28. Conventionality index: success with use of

standard English usage at tenth grade.

29. Conventionality index: success with use of

standard English usage.at eleventh grade.

30. Conventionality index: success with use of

standard English usage at twelfth grade.

31. Elaboration index: amount of elaboration or

complexity within the individual communication units, at tenth

grade.

32. Elaboration index: amount of elaboration or

complexity within the individual communication units, at

eleventh grade.

33. Elaboration index: amount of elaboration or

complexity within the individual communication units, at

twelfth grade.

Thus, as can be seen, this study is based upon 33
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variables measured on 211 independent subjects so that the

total number of bits of information is given by 33 x 211 =

6,963. rrom these bits of data, the hypothesis of language

use stability will be tested and evaluated.

Principal Component Analysis on the Language Variables at

Grades One, Two, and Three

The basic research hypothesis of this investigation

is that students do not change relative to one another-with

respect to their use of language as they progress from kinder-

garten to high school graduation. One_way to evaluate this

hypothesis is to examine the correlations between the language

data generated during the first, second, and third grades with

the corresponding information collected during the tenth,

eleventh, and twelfth grades. Such an approach might not be

especially fruitful, for if it were attempted, it would be

necessary to examine the intercorrelations that exist between

five language'variables generated at each of the six grades.

If, in addition, the three aptitude and achievement measures

were to. be included in this set, then the total number of

unique measurements to be examined in the study of the'inter-

correlations increases to 5 x 6 + 3 = 33. With this many

variables,- the total... number of distinct correlations to be

x.examined is given by- 33
2

32
- 528, of which 153 were reported

in Table 1. As might be expected, very few researchers are

able to study this number of correlations and comprehend all

of the information contained about the underlying variables

and their intercorrelations. Thus, simplification is necessary.
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As can be seen by an examination of the correlation

matrix of Table 1 and the statistics reported in Table 2 on mean

scores and standard deviations, the Loban data at grades one,

two, and three shows remarkable, and exceptionally high, con-

sistency. Whereas the average length of communication unit

increases from 6.0 words at first grade to 6.9 words at third

grade, the standard deviations remain remarkably constant:

1.4 to 1.3 words. Furthermore, careful examination of the

correlation coefficients of the length of communication unit

with the other variables of the study also demonstrates that

the correlations are quite stable. For example, the average

correlation of the length of communication unit with freedom

from mazes is .16 with the range in correlations extending

from .07 to .29. Thus, excluding for the moment the aptitude

statistics on tests end ratings, the Loban language proficiency

data show considerable consistency. The only exception for

the language variables is the elaboration index which shows

a monotonic increase with grade, going from 75.4 at grade one

to 89.4 at grade three. However, the standard deviations

remain constant and the correlations with these variables

remain relatively fixed and constant acloss grades.

Such consistencies in variances and groupings of

correlation coefficients suggest that the basic data contain

a large amount of redundancy and that a reduction in data is

possible and meaningful. As a first thought, one might feel

that data reduction could be achieved by using only first

grade results and ignoring and discarding the second and third

grade statistics. Such a possibility is not necessarily
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Table 2. Measures of Central Tendency and Varia-
bility for the .: 18 Variables Relating to
Language Usage for the 211 Subjects of the
Study at Grades One, Two, and Three.

Variable

1 Vocabulary

2 Teacher rating of oral language

3 I.*Q.

Average

49.0

3.2

101.2

Standard
Deviation

15.9

.6

12.8

4 Language fluency at first grade 6.0

5 Language fluency at second grade 6.5 1.4

6 Language fluency at third 'grade 6.9 1.3

7 Freedom from mazes at first grade* 7.3 4.0

8 Freedom from mazes at second grade* 6.6 4.0

9 Freedom from mazes at third grade* 6.0 3.7

10 Dependent clauses at first grade* 17.3 11.6

11 Depe.ndent clauses at second grade* 20.3 12.5

12.DeDendent clauses at third grade* 22.7 15.0

13 Conventionality at first grade* 3.9 3.0

14 Conventionality at second grade* 3.6 3.1

15 Conventionality at third grade* 3.2 2.3

16' Elaboration index at first grade 75.4 27.6

17 Elaboration index at second grade 81.6 24.8

18 Elaboration index at third grade 89.4 27.4

*Original score is multiplied by 100 to place the

variable on a scale having 1 as a lower limit.
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without merit and could be attempted. However, intuition

suggests that perhaps all the data could be used to identify

the major underlying variables of the matrix of correlations.

In addition, it would seem reasonable that a variable based

on three observations, such as the simple average, has greater

reliability than any one measure for any one. year. That this

is indeed true is easy to show.

For any one of the language variables measured over

three years, a general form for a composite measure is given by:

X = alxl + a2x2 + a3x3

her ai, a2, and a3 are arbitrary weighting constants and

xl, x,;, and x3 are the values of the variables at grades one,

two and three, respectively. A statistical measure of the

efficiency of this variable as a composite measure is given by

its variance, which in this case is defined by:

Var(X) = a2Var(x
1 2 3
) + a2Var(x

2
) + a2Var(x

3
)1

+ 2a
1
a
2
Cov(x x

2
) + 2a

1
a
3
Cov(x x

3
) + 2a

2
a
3
Cov(x

2

Since the variances and correlations of the Loban data are

almost equal by sets, it makes sense to substitute the average

variances and correlations into this equation. When this sub-

stitution is performed, it is seen:

Var(X) = a2(al + a + + 20a2(ala2 + ala3 + a2a3).

where (12 = average variance and p = average corL17-1-ir.r1 If

al = a2 = a3 = 1/3, then X is the simple average of the three

years' testing. For this set of numerical constants:
,v2

Var(X) = Vara) = .icr2 + 2pa2 = + 2p)

As long as p < 1, it follows that Var(x) < a2, the variance of
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the variables for any one year and is therefore a more prep,ise

measure. As an example, it appears that for the statistics on

the elaboration index reported in Tables 1 and 2, a is approxi-

mately equal- to 25, and p is approximately equal to 1/2, so

that:

Vara() =
23 2

1 + 2(11 1.(25)2
2 3

As this last result indicates, the variance of the average

elaboration index is about 2/3 that of any one measure for any

one grade level and in this sense is a much more precise mea-"

sure of performance.

As this example suggests, the average value of the

scores for three years is a better measure than any one of the

individual years. When the correlation coefficients are ex-

actly or nearly equal, this is indeed the best procedure for

combining data. However, when the correlations are not ex-

actly equal, such as in the present data, one can obtain a

measure that is even better than the average"of the three

individual scores. This more efficient value can be found by

Principal Component Analysis, (5)
a process which consists of

finding the best weighted sum of the variables. The procedure

employed to determine the best weighting coefficients is very

similar to the process shown in the previous discussion except

that the values a1, a2, and a
3
are not pulled out of the air

;-2s was seemingly the case in the previous example. Instead,

one starts with the Var(X) and chooses the weights so that

the variance is maximized, subject to the conditions that

2`6=2 `4,2

, 2 = 1. When the variances and correlation coef-
1
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ficients are equal, the minimizing weights are given simply by

al = a2 = a3 = 1 = .58. When this occurs, a researcher can,
iT

with no loss in generality, replace the individual a value by

1/3 and thereby produce the simple average. When the correla-

tions are not equal, these coefficients are not equal and are

much more difficult to determine. Fortunately, if the process

has been programmed for a high speed computer, the determina-

tion of the optimum weights is a simple matter. So as to

achieve this data reduction, a Principal CoL,ponent Analysis

was performed on each set of three variables shown in Table I.

The results of the analysis are summarized in Table 3. Since

the values of the weights shown in Table 3 are almost all

equal to .58, it is clear that the average value, of the vari-

ables themselves could have been used in accomplishing the

reduction of data.

So as to obtain uniform results, the Principal Com-

ponent Analysis on the Loban data has beer: performed using the

correlation matrix. This means that all variables have been

transformed from their regular measurement scale to one with a

mean value of zero.and a standard deviation of.one, or to one

in which the mean is 50 and the standard deviation is 10.

Since the basic research hypothesis of the study focusses on

relative changes and not absolute changes, such a transforma-

tion does not affect the results. Also, since most researchers

are used to the treatment of standardized scores in the study

of behavioral data, it was decided .to transform all scores to

a mean of 50.and a standard deviation of 10. Essentially,

this means that the average student in the group of 211 is the
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Table 3. Principal Component Weighting Factors
for the Five Pets of Language Variables
Measured on Grades One Two, and Three.

a a a
1. 2. 3* Percent of Vari

Variables Characteristic Grade Grade Grade iance Explained by
One Two Three the Component

4, 5, 6 Language Fluency .57 .59 .58 80

7, 8, 9 Freedom from Mazes .54 .60 .58 71

10, 11, 12 Dependent Clauses .59 .59 .55 63

13, 14, 15 Conventionality .56 .59 .58 81

16, 17, 18 Elaboration Index .58 .60 .56 65
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referrent to which all comparisons must be made. While this

may limit comparisons between studies, it contributes to in-

ternal controls in this study, and it does not hinder the 'anal-

ysis of the basic research hypothesis.

Finally, it should be noted that use could have been

made of the Principal Component scores for the three years and

these numbers could have been employed for further data analysis

in place of the averages of the first three school years. This

would certain/.y have produced different results, but the dif-

ferences would have been minor. In any case, the final re-

sults would have been virtually identical.

It should also be noted that the average values have

a high degree of reliability as composite measures since each

of them explains more than 63 percent of the variability exist-

ing in the original variable measurements. For conventionality,

the principal component variable accounts for 81 percent of

the total variability. For the average conventionality measure:

Var(R) = -(l + 2p) = [1 + 2(.7)] = 23 42 = .80a2

so even this measure accounts for 80 percent of the variance.

For behavioral data, these are quite high in numerical value.

Summary Findings Based on the Principal Component Analysis

Examination of the sample averages, standard devia-

tions, and correlation coefficients of the 18 variables re-

lated to'language use at grades one, two, and three suggested

that the data contained a sufficient degree of redundency and

communality of information. Because of this, a principal

component analysis was performed on each set of language

characteristics. It was noted that-the weighting coefficients
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for each set were almost all equal to a. =
1

= .58, indi-
VT

eating that.a simple average could be used to represent an

:.ndividual student's language usage. Furthermore, the gain

in precision obtainable from the mean score over an individual

grade was large enough to warrant the mean score as an adequate

measure of language performance.

Since the principal component analysis was based on

the correlation matrix and not on the covariances, the aver-

aging had to be based on standardized scores. As an example,

for elaboration index, this standardization is defined by:

X =
1 1

- X
2

-
2

X
3

3 Si S
2

S
3

- 75.4
+ +

X,1

L

- 81.6 X1 - 89.41

3 27.6 24.8 27.4 j

Finally, to produce statistical measures that have a mean of

50 and a standard deviation of 10, the resulting averages were

transformed to:

T = 50 + 10
;

for each language variable. Thus, the fifteen language var-

iables were reduced to five. They are:

1. Fluency

2. Freedom from mazes

3. Dependent Clauses

4. Conventionality

5. Elaboration Index

Canonical Analysis of the Five Reduced Language Variables

The data reduction based upon the principal component

analysis at grades one, two, and three was also performed for



25.

the data at grades ten, eleven, and twelve. Thus, 30 bits of

information measured on each pupil have been reduced to 10.

These 10 bits of information can be used to make a preliminary

investigation of the truthfulness of the basic research hypoth-

esis that students do not change relative to one another with

respect to their use of language as they progress from kinder-

garten to high school graduation.

Even though 30 bits of information_ have been reduced

to 10 bits,'the number of intercorrelations for the 10 variables

is given by 10'x 92 = 45, still a relatively large number. Just

as variables can be reduced, correlations can also be reduced.

One way to simplify the study of a large number of

correlations is to reduce the data by means of multivariate

canonical correlations and canonical variantes. (6)
While the

computations involved in the determination of canonical cor-

relations and canonical variates are extremely complex, an

understanding of canonical correlations and what they measure

is easy to"acquire, and with the use of high speed computers

their determination is simple.

To help the understanding of these multivariate

measures, consider classical multiple regression theory.

For this model, there exists.a single univariate dependent

variable Y and a set of p independent variables X: (X1,

X
2' X ) which relate to Y collectively. From the set of

independent variables, a linear compound of the following form

is constructed: 14xr. $1X1 $2X2 + + 01)Xpl where B1, 02,

$ are arbitrary constants unspecified in advance of

data dollection. Next, the $ are determined so as to give
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the best representation of the dependent variable Y. This

is usually accomplished through the method of least squares in

which the $ so selected have the additional property that

they maximize the correlation coefficient between Y and Lx.

The best linear compound that accomplishes this task is called

the multiple regression equation and the ,correlation coeffic-

ient between the estimated Y values and the observed Y values

is called the multiple correlation coefficient of Y with

X: (X
1,

X2, ..., X ) considered collectively.

For canonical analysis, the model is taken one step

further in that Y is no longer univariate but is allowed to

increase in dimension so that the canonical correlation model

starts with X: (X1, X2,
1

X
p
) and Y: (Y

1,
Y2, Y

q
)

with q p and the pair of linear compounds being given by:

Lix = Bixi °2x2 l'pxp

L
Y

alY1 + a2Y2 + + a y
q q

Next, the a
P.

and aq are selected so as to maximize the correla-

tion between Lx and Lye The resulting compounds are called

canonical variables and the correlation coefficient between

the compounds is called the canonical correlation.

If Y consists of only one variable, then the canon-

ical correlation is identical to the multiple correlation and

the single canonical variate is identical to the multiple

:egression equation. If q 2, it can be shown that q dif-

ferent sets of linear compounds LA
X '
(1) LY (1)1

5

(q) exist for the two sets of(2)
1 Ly

(21,
...I k Liy

X and Y variables. These sets of variables have the added
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property that the correlation coefficient between the sets

is zero. Operationally, this means that if the underlying

variables are jointly normal in form, then the information

summarized in each canonical variable is statistically inde-

pendent of the information contained in the rest. In addition,

if the p canonical correlations are ordered by size from R1,

R2, to R
a

, they can be tested for statistical significance by

a test derived by Bartlett.'?'

The pairs of canonical variates that are retained

following a test of statistical significance are then examined

for meaning by a subjective evaluation of the magnitudes of

the individual estimates.of the aq and 1p and the correlations

of the individual parent variables with the newly manufactured

canonical variates. On the completion of this analysis, it is

customary to give names to the resulting canonical variates

and use them as hypothetical constructs for the remainder of a

scientific discussion. This practice will be followed in this

narrative. Hopefully, it will provide valuable insight into

the relationships existing between the variables and also

simplify the basic analysis of the 33 variables used in this

study.

As is recalled, the basic decision reached following

the principal component analysis of the 18 language variables

for the first, secoed, and third grade data was.to reduce the

18 variables to eight variables Jay replacing each set of flu-

ency measures, freedom maze scores, dependent clauses scores,

conventionality measures, and elaboration indices by averages

of the first three years data. As reported, an identical data
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`reduction scheme was also performed on the tenth, eleventh, and

twelfth grade data. Thus, while 30 bits of language usage

information were obtained for each subject of the study, a data

reduction to 10 bits per subject has been performed. These

10 bits of language information along with the three test and

rating measures constitute the basic data of the study.

Since correlation coefficients are invariant and

unaffected by changes in 'averages and standard deviation, all

reduced scoreswere.further translated to a mean of 50 and

standard deviation of 10. This means that certain analyses

to be performed on the data must be interpreted in the light

of this perspective. Whereas absolute differences might be of

interest, this study focusses on relative differences. It is

for this reason that the basic research hypothesis has been

stated in terms of relative changes. Thus, it is possible that

all 211 students became more conventional in their speech

over the range of years covered by the study. This would imply

that language changes did occur and the hypothesis of no lan-

guage change should be rejected. However, if a student starts

at the first, second, and third grades at 1.30 standard devia-

tions above the average student, then the research hypothesis

states that at the tenth, eleventh, and twelfth grade this

same student will still be 1.30 standard deviations above the

average student, even though the average student is .8 stan-

dard deviations above his initial standing at grades one, two,

and three. In this sense, no change corresponds to no change

in relative distance and standings. This way of viewing the

interpretations' must not be forgotten as this narrative is
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studied since it limits the kinds of interpretation's that are

justified.

The intercorrelations for the 10 bits of language

information is shown in Table 4. Since the correlation matrix

is symmetrical about the main diagonal, only the upper portion

of the matrix is presented. As can be seen, the correlation

matrix has been partitioned into four sub-matrices of correla-

tions. This is done to facilitate the reading of the table.

The intercorrelations for grades one, two, and three appear in

the upper five rows and first five columns. The intercorrela-

tions for grades ten, eleven, and twelve appear in the bottom

five rows and the last five columns. The intercorrelation of

grades one, two, and three with grades ten, eleven, and twelve

appear in the upper five rows and last five columns. If F1 is

used to represent fluency at grades one, 'two, and three, with

corresponding notations for the remaining variables, at the

early ages it is seen that the correlation between fluency

and mazes is given by rF = 7.21. At the later ages, this
1 1

same correlation has been reduced so that r
F M = .02. The
2 2

correlation betWeen the fluency scores at the early and later

grades is given by rF = .37, while the correlation between
1 2

freedom from mazes for the two time periods is given by

rMJM = .43.
. 2

If the sub-correlation matrix for the early years

is examined, it is seen that the fluency, dependent clauses,

and elaboration index are strongly correlated. The correla-

tions of fluency with dependent clauses is given by rF = .66,
1 1

between fluency and elaboration index Is given by rF
=

.80,
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and between dependent clauses and elaboration index is given

b7 r = .82. Apparently, these three variables are meas-DlEl

uring common elements of language usage, and logically they

should vary in the same direction. On the other hand, it ap-

pears that mazes and conventionality are measuring unique

characteristics of language since the intercorrelations with

these variables are quite low.

Essentially, the same sort of correlations are

noted for the later ages. The correlations of fluency with

dependent clauses is given by = .74, betweenfluencyrr
2
D
2

and elaboration index is given by rr = .78, and between
'2 2

dependent clauses and elaboration index is given by rD = .85.
2 2

As noted for the early ages, freedom from mazes and conven-

tionality show little relationship with the remaining variables

or with each other.

Finally, if the early data is compared with the

later data, it is seen that only one correlation is high and

that is the correlation of conventionality at the early ages

with conventionality at the later ages. The value of this

correlation is given by
DC

= .75. The. remaining correla-.
1
C
2

tions are quite low.

In Table 5 are shown the weights to .be attached to

the five language variables at each time period for those

canonical variates that are statistically significant. As

can be.seen, the first set of canonical variates has a canon-

ical correlation coefficient given by R(1)(1) = .79. The

hypothetical .constructs that possess this correlation are

defined by:
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Table 5. Canonical Variates and Correlations

Between the Five Language Variables at
Grades One, I ;o1 and Three With the Five
Language Variables at Grades Ten, Eleven,
and Twelve.

Canonical Pair One Two Three

Value of R .79 .41 .34

(1) (1) (2) (2) (3) (3)Canonical Weights Lx Ly LX L Lx LY Y
Fluency .27 .04 .36 -.07 -.69 -1.44

Mazes .34 .24 1.06 .93 .17 -.01

Dependent Clauses .12 .17 -.02 .17 .03 -.52

Conventionality .73 .87 -.83 -.44 .42 .46

Elaboration Index -.08 -.06 .15 .06 -.38. 1.16

Correlations with
Canonical Variates

Fluency .45 .46 -.02 -.05 -.87 -.73

Mazes .52 .37 .70 .91 .48 .08

. Dependent Clauses .48 .50 -.02 .15 -.59 -.42

Conventionality .94 .96 -.31 -.27 .11 .07

Elaboration Index .49 ..43 .01 .12 -.75 -.26
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L (1) = .27T + .34T 4- .12T + .73T
-C1

- .08TX
Mrl 1 D1 E1

L (1) = .04T + 24T + 17T + .87T - 06TF2 M
2

D2 C
2

E2

Examination of the coefficients or weighting factors shows

that these two hypothetical constructs are remarkably alike

for the two different time periods. This suggests that
1)

and L (1)
are measuring the same language characteristic

at the two time periods covered by the study.

For the early years it is seen that the convention-

ality has the greatest weight with 6,(1) = .73. Also, con-
. '1

(1)._ventionality shows the greatest weight on Ly with ao - .87.
'2

As can be seen by examining the correlations reported in the

lower portion of Table 5, the correlation between L(1) andX
conventionality at grades one, two, and three is given by

r = ;94, while for the L (1)
and conventionality at grades

ten, eleven, and twelve, r = .96. On the other hand, it

appears that the remaining variables contribute little to the

two canonical variates. However, such is not the case. If

one 'examines the correlations of the two canonical variables

with the five language variables, it is seen that convention-
.

ality is not the only variable defining L (1)
and L (1)

. -TheX

correlations with fluency, mazes, dependent clauses, and elab-

oration index at the early years with L (1)
are given respec-

tively by .451 .521 .481 and .491 while at grades ten, eleven,

and twelve, these correlations are given by .46, .37, .50,

and .43. Even though the simple,darrelations of the canonical

variates with fluency; mazes, and dependent clauses, and elab-
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oration index are of moderate strength, the exceptionally

large correlations with conventionality indicate that the first

set of canonical variates are primarily measures of convention-

ality. As was noted, the simple correlation between conven-

tionality at time one and time two is given by = .75.

Since R(1)(1) = .79 is just slightly larger than .r0 0 = 75,
'1'2

(1 )
this further supports the hypothesis that Lx and

L (1) are primarily measures of conventionality. Furthermore,

since the canonical correlation between the two sets is so

large, it suggests that the numerical values of L
(1) at the

second time period can be predicted with considerable relia-

bility on the basis of the numerical value of L(1), and that

with respect to this variable the hypothesis of no change in

language use is tenable.

The canonical correlation for the second pair of

statistically significant canonical variables is given by

R
(2)(2)

= .41. The associated canonical variates are defined

by:

L,9)

142)

=

=

.36TF
1

-.07T
'2

+ 1.06Tm
1

+ .93T
2

-

.

+

" 1

" 2

-,.83T0
'1

.44Tn
'2

+ .15TE
1

+ .06T,

This set of variates does not seem.to have the stability over

time that the first set of canonical variates have. However,

it appears that both 'variates are defined mainly by freedom

from maze measures. This conclusion is also supported by the

correlations of the individual language variables with the

two hypothetical constructs. At the early time period, the

(2)
icorrelation of mazes with LX 2) given by r = .70, while at
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(the later time period, the correlation of mazes with Ly2) is

(given by r r. .91. Thus, it appears that L
x
2)

and L (2)
are

primarily measures of the use of mazes in spoken language.

The correlation coefficient for the third pair of

canonical variables is given by R(3)(3) = .34 with the two

canonical variates defined as:

L(3-) = -.69T + .17T +'.03T + .42T
C

- .38T
EX F

1
M
1

-D
1 1 1

(3)Ly -" -1.44T
F2

- .01T
M2

- .52T
D2

+ .46T
C2

+ 1.16Tr
'2

Examination of the associated correlations indicates that

this third pair of Variates is defined by fluency, dependent

clauses, and elaboration index. Students who use language with

ease and fluency, rich in dependent clauses and all forms of

elaboration are using language with power and force; At the

other extreme, students who are not fluent, avoid the use of

dependent clauses, and speak in simple subject-predicate form

without coloration are using language without force or power.

Thus, the third hypothetical construct is really a variable

measuring language power.

Thus, the five language variables measured at each

of the two time periods give rise to a three factor theory of

language use. The three factors appear to be conventionality,

freedom from mazes, and language power.

As a further check into the no change hypothesis

of language use, individual canonical analyses were performed

on each set of language variables measured at the two time

periods. ,Thus, when conventionality at grades one, two, and

three was canonically related to conventionality at grades
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ten, eleven, and twelve, the resulting correlation was given

by R = .78. Since this "pure" measure of association is so

close to R
(1)(1) = .79, it further supports the conclusion

that L 1) an d L (1) are mainly measures of language conven-

tionality alone. This means that in the elementary school it

possible to predict conventionality scores at grades ten,

eleven, and twelve with considerable accuracy and precision from

just the conventionality scores at grades one, two, and three.

It also suggests that with respect to conventionality, the

research hypothesis of no change in language style is upheld.

For freedom from mazes, the canonical correlation

of early years maze use with later years maze use is given by

R = .47, suggesting that students who have serious maze prob-

lems at an early age are quite likely to have solved the prob-

lem before. reaching high school graduation. However, some

prediction of later years problems with mazes is possible

even though it will not be overly strong or successful. With

respect to mazes, the research hypothesis of no change is

equivocal. Prediction is possible, but its level of precision

is low. Since R = .47 is quite close in numerical value to

R
(2)(2) =

.1, follows that4 it flh L(2)
X and L (2) are primarily

measures of freedom from mazes.

For fluency,. dependent clauses, and elaboration in-

dex, the "pure" canonical correlations of early language use

to late language use are given by .38, .32, and .33, suggesting

that with respect to these characteristics students undergo

considerable changes as they grow and mature. Thus, the ability

to predict later life success with language power on the basis
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of early years experience is not too promising inasmuch as

the canonical correlations are ouite low. Since these cor-

relations are quite close in numerical value to R(3)(3) = .34,

it follows that Lx
3) and L (3) are hypothetical constructs de-

fined by fluency, dependent clauses, and elaboration index.

Summary Findings Based on the Canonical Correlation Analysis

On the basis of the canonical correlation analysis,

it appears that three relatively stable language factors are

measured by the five Loban language variables. They appear

to be conventionality of speech, freedom from mazes, and

language power. The numerical values of the canonical cor-

relations for the hypothetical constructs defining these three

hypothetical language variables from the observed language

variables at grades one, two, and three with grades ten,

eleven, and twelve are given by R(1)(1) = 79' R(2)(2) =
.41,

and -R(3)(3)= *.34., respectively. The stability of these

variables over time is'indicated in the near identity of the

constructs' weighting coefficients in relation to the five

original language variables and to the similarity of the ca-

nonical correlation coefficients to the "purer" measures of

correlation based on the analysis of each variable measured

at time one with the same variable measured at time two.

Thus, as the analysis proceeds, one should expect

to find conventionality and freedom from mazes appearing as

unique independent characteristics of spoken language. Thus,

knowing a person is conventional in speech in no way indicates

that the speaker is or is not a user of mazes. The same

statement applies for non-conventional speakers in that-their
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use of mazes is unrelated to the way they use language.

On the other hand, fluency, dependent clauses, and

-laboration index are not independent of one another; they-will

invariably covary together. Thus, a person who is fluent uses

a language rich in elaboration of all kinds as well as depen-

dent clauses. However, at the other extreme, minimal fluency

will most likely accompany minimal elaboration and avoidance

of dependent clauses.

Finally, the hypothesis of no change, in language

style will be supported with respect to conventionality.

Students who start life with conventional speech 'will continue

to use this mode of expression. On the other hand, students

who start at the lower end of thiS language characteristic

will continue at the lower end of thiS important style of-

expression. The canonical correlation of r .78 indi-
'1'2

cates that R2 = (.78)2 = 60.84 percent of the totalC
1
C
2

:variance at the later ages is predicatable from the early

age performance for this variable. For behavioral data,

this is a highly reliable result.

With respect to freedom from mazes, R m = (.47)2
1"2

22.09 percent of the later age variance is predictable from

the early age data. While some prediction is pOssible, it

is not di,erly strong. For language power 4, = (.38)2 =
'1 2

14.44 percent, RD = (.32)2 = 10.24 percent, and it =
'1'2 '1"2

(.33)2 = 10.89 percent, indicating that the ability to pre-

dict later life speech with respect to power' is not too

strong., There is some reason to expect this poor correlation
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over time in that students who use language with power at an

early age are unable to increase their power because of the

limits placed on the number of discrete, words that can enter

into a complete unit of thought, or if not of thought, then

of reasonable communication to others. However, students who

start speech with short, clipped, terse sentences have great

opportunities. as they age and mature to adopt powerful speech

and gain experience with language at school, at home, and

during social interactions with others. Thus, on this dimen-

sion, the bottom can rise sufficiently to match the top.

Cluster Analysis Based on the Principal Component Scores of

the Eight Variables at Grades One, Two, and Three

Having reduced the early year's data matrix by

substituting eight new variables conveying almost the same

information as the original eighteen variables, the next task

was to create the groups having similar language problems.

The procedure used for this part of the research is based

upon Computer programs developed by H. P.,FriedMann and

J. Rubin of the IBM Corporation(8). 'The method used for this

form of cluster analysis or clumping procedure is based upon

a reverse form of the Wilk's Criteria for multivariate analy-

sis of variance. (9
1
10)

For the Wilk's method, G multivariate

normal populations are sampled and p variables (Y1, Y2, ...,

are measured on each of n (g = 1, 2, ..., G) individuals. On

each of the p variables for each of the G samples, average

values are computed to provide a "profile" on each sample.

The hypothesis tested by Wilk'zmethod is that the C "pro-

files" for each of the universes from which the samples come are
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identical or when stated as a null hypothesis, the mean values

of the G universes are equal, variable by variable. The test

statistic for this test is quite.simple in form and is termed

Wilk's Criteria.

The evaluation of this statistic is based on two

numbers called determinants. One determinant is based on the

total dispersion for the observed data and the other deter-

minant is based on the within dispersion for the observed data.

The Wilk's Criteria is the ratio of these two measures. Under

certain assumptions, this ratio can be referred to the F

distribution by means of an approximation generated by Box. (11)

With this transformation large values of the transformed

Wilk's Criteria correspond to a rejection of the null hypothesis

of identical profiles, To compute the Wilk's Criteria, the

values of n
1,

n2, n
G

and the exact value of the number.

of groups to be compared, must be specified in advance of data

collection. For the Friedmann and Rubin procedure these

parameters are unknown and must be determined from the data.

.In this sense, cluster or clumping analysis represents a

reverse multivariate analysis of variance.

In practice, the problem is solved by specifying the

value of G in advance and then on a random basis assigning the

individual subjects of the entire sample to one ofthe,G groups.

In this case G was set equal to eight and on the first compu-

ter run, the 211 subjects were randomly assigned to eight

groups; then the Wilk's Criteria was computed. After the-first

trial was completed, one subject was taken from one group and

transferred to another ,group, and the Wilk's Criteria was again



computed and compared to the first value. If the first

transfer improved the value of the Wilk's Criteria, the sub-

ject was left in place, a second svlject moved, and the entire

process was reneated. Following this second trial, the pro-

cess was then permitted to run to completion, i.e., until the

Wilk's Criteria could not be improved. Obviously, the number

of trials was exceptionally large and the computer time re-

quired for this grouping or clustering of individuals is ex-

ceptionally high, extending to more than 20 minutes over 40,000

trials.

While the ideal clustering procedure would have made

use of the eight new hypothetical variables, the computer

costs for such a partitioning would have been prohibitive.

For this reason, the three aptitude variables and the five

reduced language variables at grades one, two, and three were

submitted to a second principal component analysis and were

thereby reduced to two variables. The factor pattern for these

variables is as shown in Table 6 for both the unrotated and

rotated factor patterns. For this rotation, the Varimax Ro-

tation procedure of Kaiser 12)
was employed since empirical

research h,s shown that this particular rotation generally

leads to interpretable and intuitively acceptable results.

As can be seen by examining the figures of Table 6,

the final rotated variables can be characterized as measuring

1

language power and language confidence. Factor One is mainly

defined by measufrr!s of language fluency, dependent clauses,

and ealboration index. Studt114's who rank high on these three

variables tend to be freeflowing language users who use



Table 6. Factor Patterns of the
Variables Use' for the
Clustering Procedure.

42.

Two Hypothetical
Frie..imann-Rubin

7ariable

Unrotated Fac-
tor Pattern

Factor Factor
One Two

Rotated Fac-
tor Pattern

Factor Factor
One Two

1. Vocabulary .76 -.16 .45 .63

2. Teacher's Ratings .78 -.27 .39 .73

3. Kuhlman-Anderson IQ .68 -.53 .13 .85

4. Language Fluency .74 .52 .90 .12

5. Freedom from Mazes .20 -.76 -.37 .69

6. Dependent Clauses .74 .45 .84 .18

7. Conventionality .73 -.35 .30 .75

8. Elaboration Index .80. .48 .91 .19

Eigen Value 3.93. 1.78

Percent of Explained
Variance 49.2 22.3 36.7 34.7--



language effectively whereas students who rank low on these

three variables are more halting and laconic in expressing

their thoughts and needs. Factor Two is mainly defined by

measures of vocabulary, IQ, freedom from mazes, and conven-

tionality. Students who rank high on these variables use

language with confidence in a conventional manner while stu-

dents who rank low on these variables use a non-standard

speech. Thus, the two hypothetical variables used for the

clustering analysis appear to be language power and language

confidence.

The decision to generate eight language groups

(13)based on a pre-trial analysis using Tryon's Cluster Analysis

which was available to the researchers early in the planning

stages of this study. The Tryon procedures are based on the

use of three variables which are originally partitioned into

three equal-sized categories (low, medium, high) which produce

twenty-seven possible groups of subjects. Once the groups are

defined, subjects are shuffled from group to group in much the

same way as in the Friedmann-Rubin program except that at

each step a test is made to determine whether neighboring

group clusters can be combined to form one group. With the

211 subject data, the original 27 groups were reduced to4line.

Since one group contained only three subjects who were non-

speakers of English, it was felt that eight language groups

should be created. Thus, when data were presented to the

Friedmann-Rubin program, the construction of eight different

language groups was requested.

With the Friedmann-Rubin program, three different
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analyses were made. For the first analysis, it was thought

that because the Tryon program did as well as it could to

cluster individuals, the Friedmann-Rubin program could take,

as its initial start, the output from the Tryon program and

then attempt an improvement of it. For the second analysis,

the Friedmann-Rubin recommendation to start with a random

assignment of subjects was made. The third analysis was based

-on a compromise between the Tryon and the random start. BY

careful examination of the grouped 'subjects, it was finally

decided that the most meaningful grouping was obtained from

the random start. The reasons for this decision are based

upon the recommendations of Mr. and Mrs. Arthur Williams, the

Major liason and coordinating researchers involved with the

Loban study and exceptionally knowledgeable about all 211 sub-

iects.

In addition to the determination of the Wilk's Cri-

teria, the Friedmann-Rubin program also provides a roster of

the 211 students according to their group membership. This

listing was examined by Mr. and Mrs. Williams for each of the

computer runs. On the basis of Their extensive knowledge of

the students with respect.to speech patterns, school achieve-

ment, race and social class inclusion, they made the final

decision that the random start clustering gave the most mean-

ingful and interpretable grouping of the students. Pertinent

comments and a summary of their evaluations are reported in

Tables 7 and 8. From their summary, an attempt is made to

define the language styles of the students comprising each

group. In Table 9, the ;lean standardized score for each of
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Table 8. Comments
Concerning the Characteristics of Students
Clustered Together Under the Random Start.

Group Comments

One The best of our Superior Language Ability group is here.

Slightly male. Caucasian. High socio-economic status.
The Negro students are excellent. Many of these students

were accelerated. All college material, High fluency,

clause ratio, and elaboration index; slightly below
average maze problem; below average usage problem.

Two The good members (plus a few other outstanding ones) of

our Superior Language Ability group are here. Evenly

divided sexually. Caucasian. Above average socio-economic

status. Some were accelerated. All college material.
Above average fluency and elaboration index; slightly
above average clause ratio--possibly indicating heavier
use of other types of elaborated usage to cause the index

and clause ratio to differ somewhat; below average maze
problem and usage problem.

Three Above average group in the basis of non-language (oral)
Good IQ, TR'. However, these were non-talkers

as small children and even as high school students in

most cases. Many are very shy; the Orientals had a poor

command of English. Mainly Caucasian with some Oriental

and Negro representation. Mainly female. Above average

socio-economic status. Below average fluency, clause

ratio, and elaboration index; below avers e maze pamblem

and usage problem. All these riEfFoFs on te profile are

strongly influenced by the lack of talk.

Four Average group. Good racial representation. Strongly

female. Socio-economic status ranges to all ratings. A

few members.of our Low Language Ability group appear
here as well as one High Language Ability. These students

graduated from high school, but few continued (unless

highly motivated.) Slightly above average fluency, clause

rati,9, and elaboration index; average maze problem and

usage. problem. None of these students had what I would

call a "stimulating" background.

Five Average group. All Negro. Even sexual representation.
Below average socio-economic status. .IQ and TR place
this group lower than the oral language scores. The

scores for grades one, two, and three differ considerably,

with grade one consistently highest. The profile is
rather confusing in that these are all bid. talkers--lots

of volume. This element accounts for their above average

oral language scores on fluency, clause ratio, and elab-

oration index; a 12i.z. maze problem and some difficulty
with conventional usage.
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Table 8. (Continued)

Group Comments

Six Below Average group which contains several members of our
Low Language Ability group. Evenly divided sexually.
Mainly Negro. Below average socio-economic status. The
boys in this group do not speak well at all--many are shy;
the girls are much more verbal. Some of these students
have been in trouble. Several did not finish high school.
Several of the girls had babies which made it even more
difficult for them to attend school. Below average flu-
ency, clause ratio, and elaboration index; slightly above
average maze problem; above average usage problem.

Seven This group is very poor. Many are in our Low Language
mAbility group. Negro mainly. Evenly divided sexually.

Low socio-economic status. Nearly everyone in this group
has had big problems in school and with the authorities.
There is only one possibility here for education beyond
high school. Below average fluency, clause ratio, and
elaboration index; huge maze ..problem; above average usage
problem. In the early years most of-these subjects speak
very poorly--nearly incomprehensible in that the mazes and
meaning of the final unit are often garbled.

Eight This group is very low on oral language. Slightly male.
Strongly Oriental (5i compared to 5% for the total group).
Low socio-economic status. The one high socio-economic
status subject is a boy who just can't talk. On IQ, though
not on TR which places this group lowest in the set, the
group is higher than the three groups I placed above it.
On language variables, however, the members score vcry
low. Extremely low fluency and elaboration index; below
avera e clause ratio -- -these are lower than any other group
by ar; below average maze problem--probably because they
don't talk; extremely high problem with usage--probably
because no one could understand them. The Orientals
could only speak a few words of English; the other sub-
jects are our'lowest in language ability.
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Table 9. Table of Mean Standardized Scores on
Language Pro_ iles for the Eight Language
Groups Created by the Friedmann-Rubin
Clustering Program.

Freedom Dependent Conven- Elabora-
Variable Fluency from Mazes Clauses tionality tion Index

Group

One

Two

Three

Four

Five

Six

Seven

Eight

60.5 51.3 62.0 55.8 61.9

53.5 53.2 51.6 56.3 52.3

41.2 57.3 44.0 55.4 42.6

52.4 48.0 51.5 50.3 '52 ..L.

60.2 38.6 60.0 46.2 58.5

45.2 48.3 43.6 42.8 44.9

49.1 36.3 46.2 39.7 47.4

32.4 56.0 39.6 37.7 35.8
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the variables and groups are presented. These means are used

to help the defining of the language groups.

The Language Profiles of the Eight Groups of the Study According

to the Average T Scores for the First, Second, and Third Grade

Data

. In this section, the students who comprise each of

the language groups are scrutinized for similarities and dif-

ferences with respect to school achievement, attitudes, demo-

graphic characteristics, family *and home life, and language

use. As such, much of the discussion is subjective and can be

attacked with some justification as being non-scientific or non-

objective. However, the investigators are amazed as to the

particular students who were clustered into specific groups.

Personal knowledge of some of the pupils at grades one, two,

and three indicates that certain students grouped together

actually belonged together at those early ages. For this

reason, it is believed that true language isolates have been

created which reflect the five language characteristics in-

vestigated in this study.

Certainly, the addition of more language variables

to the clustering procedure is bound to change the clustering

in that more language groups would be generated. The eight

groups of this section serve only as a starting point for this

kind of research. Whether or not it should be continued and

expanded will have to wait until reactions to this study have

been received and evaluated. Originally, the study was con-

ducted to design and provide analytical techniques for further

research, but as will be seen, the results are so consistent
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that the conclusions and recommendations require comment and

further study so as to assess their importance to education.

The average standardized scores for each variable

for each group is as shown in Table 9. The corresponding

Profiles, based on these averages, are shown graphically in

2igures 1 through 8.

Group One. Subjects with broad-based vocabularies,
superior, fluent, conventional. English,
and effective complex syntactical struc--
tures.

Of the twenty-seven students comprising this language

group, 22 are Caucasian and five are Negro. At an early age

the Negroes in this group demonstrated an excellent proficiency

with spoken language and continued to show this command of

oral language at later ages. The same observations charac-

terize the Caucasian students who help define this language

group. Twenty-three of the students come from the highest

SES groups of the study, and on a rating scale of 1 to 5,

their median teacher's rating of oral language proficiency is

3.87. All have a potential for higher education; as shown by

their high median IQ of 112 points, nearly one standard devia-

tion above average, it can be already predicted that they

should be successful in completing four years of advanced

education.

According to their first, second, and third grade

language measures, their childhood use of oral language is

impressive. Considering their age, these students are ex-

ceptionally vigorous in expressing thought; their .speech is

effective even though it is elaborate and complex; they have a

remarkable repertoire of syntactical structures.;. they also tend
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to experience a slightly below average problem with mazes.

The profile for these students on the five basic

language variables is shown in Figure 1. This profile is

based on the statistics generated during their first three

years of schooling. As is recalled, the scales of the five

language variables are not in the same metric, and so it was

decided to standardize all scores by conversion to a mean of

50 and a standard deviation of 10. On this standardized

scale of measurement it is seen that the students of this

group tend to average more than one standard deviation above

the entire group on measures of fluency, use of dependent

clauses; and speech elaboration. They tend to be average maze

users and to be more conventional than most children in their.

usage. There is little doubt that these students are superior

in language; they have both the ability and the skill to use

effective complex syntactical structures and well-organized

expression. Furthermore, they do this with more dexterity,

clarity, and fluency than most children of their age. If

one examines the language used in their home environment, it

is seen that almost all these students are accustomed 'to

hearing language of power and conventional acceptability used

by parents, older brothers and sisters, and friends.

Group Two. Students who use English in a highly
conventional, fluent, coherent, but not
remarkably superior mode of expression.

This is the largest of the eight language groups

generated by the clustering of students according to oral

speech patterns used at the first, second, and third grade.

This group of language users, equally divided between boys
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Figure 1. Subjects with Broad-based Vocabularies,
Superior, FAuent, Conventional English,
and Effective Complex Syntactical
Structures.

Standard
Score

Group One

Fluency- Mazes Dependent Conven- Elabora-
Clauses tionality tion Index
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and girls, is composed mainly of Caucasians. Their median

IQ of 114 is quite high, and in line with their demonstrated

intelligenCe, it is logical that teachers tend to give them a

relative high oral language proficiency rating of 3.75. As

might be expected, students with these characteristics adjust

well to the middle-Class structure of the American school of

the late 1960's, and their school records support this supposi-

tion. While 34 of the 51 students defining this group come

from the three top social classes of students in the study,

11, nonetheless, come from the lowest three social classes,

suggesting that social class inclusion is not a major deter-

miner of membership in this group even though it is markedly

represented by high SES members. Like the members of Group

One, all these students'are believed to have the potential for

a successful college. career.

Examination of their mean profile, in Figure 2,

shows their avoidance of mazes and use of dependent clauses

to be slightly above average for children of their age. In

addition:, the fluency of their speech, their clear coherence

and their tendency to elaborate their thoughti is slightly

above average. Most notably, they show a strong tendency to

use conventional English. Without doubt, these students are

above ordinary conventional language users who nevertheless

lack the skill and vigor characterizing the subjects in Group

One. Effective users of clear spoken communication, they dO not

put into their speech the power characteristic of Group One..

They experience no difficulties in fluency or conventionality.

They are impressive in ability to communicate, but they are
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not outstanding. Their use of language, successful and re-

warding, lacks color and texture.' They lack the remarkable

effectiveness and power characteristic of Group One.

Group Three. Students of above average intellec-
tual ability who, because of person-
ality shyness and weak self-images,
avoid verbal expression and interchange.

For the most part,, the members of this group are

Caucasian with an IQ range of 91 to 128 with the median being

equal to 110. In line with their above average intelligence,

it is seen that their teacher ratings of oral language pro-

ficiency are quite-high with the median being equal to 3.44..

The subjects in this language group represent a broad range

of social classes suggesting that social class is not imvor--

tant as a determiner for inclusion in this group. While these

children are quite capable,academically, they tend to be non-

talkers. First -hand observation of theSe subjects indicates

that many of them have the typical behavior patterns asso-

ciated with shy and withdrawn Children. Examination of their

profile in Figure 3 shows them to be far below average in

fluency of speech, in use of dependent clauses, and in elab-

oration oftheir thoughts--a puzzling behavior when one con-

siders their intelligence test scores and high oral language

ratings by teachers. Their freedom from unconventional usage

and mazes probably explains the teacher ratings. It is also

important to note that of the 24 students comprising the group,

18 are girls. Basically, these children come from home back-

grounds where parents demonstrate considerable concern for the

educational success of their children.
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Both logical and empirical evidence suggest that

personality and self-image have a major influence on language

use and growth. In the case of these students, it appears

that these factors tend to restrict both the child's exper-

ience with language and success with it. It is possible that

these children could have shown language profiles similar to

those of Group One or Two provided that they had parents simi-

lar to those of Group One or Two and provided that they had

used language in greater quantity or volume. It would appear

that a child who uses language effectively and is encouraged

in this direction to use it often is quite likely to experience

an expOnential blossoming of vocabulary and oral language

facility that tends to feed upon itself and continues to grow.

The child who does not use language has a low probability of,

experiencing thf.s:geometric growth in language performance.

The children in this group are obvious members of this latter

category;.they did not use language, easily and frequently and

so .their exclusion from Group One or, Two as understandable.

For the most part, one can say that these are students of

'above average ability who avoided the use of language be-

cause of personal shyness, psychological insecurity, Oriental

similar.culture, or some simllar inhibiting factor.

Group Four. Typical middle-class users of Ameri-
can English.

Of the 37 subjects comprising this language group,

17 are Caucasian and 19 are Negro. Their median IQ is 99 and

their median teacher'rating is 3.12. The membein of this

group cover all socio- economic classes and all of thm could
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be typified as students of average Ability. This is also

true of their oral language as shown in Figure 4, where their

average profile on the five language variables is demonstrated.

On all of these variables these students tend to be very average

with a 'mean standardized score close to 50. They are competent,

conventional, average talkers. They comprise an -eminently

average set of subjects, an excellent measure of what to ex-

pect in oral language of typical American public school pupils.

In only one respect do they exhibit any feature that is unusual- -

in this case, three-fourths of them are girls.

Group Five. Talkative subjects from culturally
deprived backgrounds who use non-
conventional speech patterns.

Al]. ten members of this language group are Negro.

Their IQ scores vary within a very narrow range of 83 to 94.

It should be noted that their apparent low IQ scores are not

necessarily indicative of lack of ability but may mainly re-

fleet their basic unfamiliarity with written conventional

English. These students come from low SES homes and as might

be expected; they, definitely show some difficulties in using

conventional Englisli. As indicated by their average profile,

shown in Figure S, they tend to average. one-half a standard

deviation below the average member of the entire sample of

211 students with respect to the use of conventional English:

Yet they tend to be exceptionally fluent in their mode of

speech; they use many dependent clauses; even though they have

considerable problems with mazes, they express their ideas

with lengthy elaborations. They have a lot to say when they

are encouraged to speak out. The similarity of their profile'
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Figure 4. 1pical Middle-class Users of American
English.
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of students in Group One is striking and thought-provoking.

For many reasons this group is of unusual interest.

. Because of their superiority in fluency, as well as in their

ability to phrase thought with complexity, they resemble the

most superior group in oral language. Yet coming from min-

ority group families, they lack the necessary exposure to

appropriate standard usage needed for its acquisition. It

may well be that this lack causes, especially in such able

children, an uncertainty of thought and confusion of expres-

sion resulting in a greater number of mazes than is desirable

for effective communication. One cannot help but speculate that

if these students were given the advantages of a superior edu-

cation in a non-discriminating culture, they might prove to be

scholars and leaders of the comm4ity. While this speculation

tends to ignore their below average IQ scores, it should be

recalled that group intelligence tests are primarily verbal

in nature and highly related to language ability. These

children, being unfamiliar with standard English, would not be

expected to do well on a paper*and pencil IQ test. This sug-

gests that these ten Negro children may very well represent

pure examples of what is meant by. disadvantaged pupils. Be-

cause their backgrounds are SO different.from middle-class

school students, their language should be different. It is

conceivable that the future Of students similar to these could

be signifidantly changed if their basic powers of oral language

were identified and recognized early in their school careers.

For the most part, these ten can be characterized as able,

talkative speakers with non-conventional dialects. Their early
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exposure to spoken language occurred in an environment usually

referred to as culturally deprived and disadvantaged.,

Group Six. Children to whom standard English is
a second dialect or a foreign language.

Of the thirty subjects who make up this language

group, 23 are Negro and three are Oriental. Several of the

remaining Caucasians manifest the peaked appearance and las-

situde of manner often associated with "poor whites." Their

median IQ is 92 and their median teacher's rating on oral

language proficiency, 2.98, is that of average" subjects. For

the most part, these children come from low SES families.

Twenty-three are from the lowest three socio-economic cate-

gories.'

Examination of Figure 6 shows them to be about one

half a standard deviation below the average for the entire

sample in fluency, nse of dependent clauses, conventionality,

and elaboration. Their Conventionality score is quite low,

being alMost one standard deviation below the average, indi-

cating that these student's are accustomed to speaking some

form of non-standard English. Their basic .probleM, attempting

to use standard English as a second language in school, con-

flicts with the -dialectthat they normally hear at home. Even

in their own dialect they have a restricted syntactical reper-

toire. American education has not yet become sufficiently

sophisticated linguistically to help these children improve

their oral communication skills in anything more than a hit

or miss fashion. The teachers of these children are well-

intentiOned but they operate in a situation where even the
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Figure 6. ,Children to Whom Standard English is
a 'Second Dialect or a Foreign Language.
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basic, issues are unresolved, not to mention the lack of valid

methods and programs. All these students can be summarized

as language users for whom standard English is a second dialect

or a foreign language.

Group Seven. Pupils whose use of English is non-
standard and difficult to comprehend- -
for middle-class teachers.

Of the sixteen subjects comprising this language

group, 14 are Negro and two are Caucasian (one of whom is

Latin AmeriCan). All of.these children come from low SES

families, have a median IQ of 80, and on teacher ratings of

oral language proficiency are quite low with a median rating

of 2.30. Except for one member of this group, there is prob-

ably no likelihood of education beyond high school. During

the early years of their schooling the speech of these chil-

dren was nearly incomprehensible to their teachers. As can

be seen by examination of their profile in Figure 7, their

problems with mazes are abnormally acute, in that their mean

performance is approximately one and one-half standard devia-

tions below that of the average student of the study. While

their language fluency is about average, their use of standard

English is low, one standard'deviation below that of the aver-

age student, and their vocabulary is limited.

These children represent a group of school children'

teachers often encounter, children not notable for mental

energy or ambition who find themselves ill at east in typical

middle-class Ameridan schools. The two Caucasian pupils in-

cluded in this group, as well as many of the Negro children,

come from homes in which there was an ambivalent feeling
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Figure .7. Pupils :Whose Use of English is Non-
Standat+d and Difficult to Comprehend- -
for Middle-class Teachers.
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towards the pleasures and joys of having children. Some of

these children were.probably unwanted by their parents. Per-

haps, as a result, these children manifested qualities of

apathy and listlessness, as well as somewhat damaged self-

images. In turn, these characteristics could well affect

their proficiency with language. In any case, they can be

characterized as limited, often incoherent users of standard

English and not particularly able users of their own non-

standard variations of English.

Group Eight, Students who are unconventional
non-language users.

Of the 16 subjects who define this language group,

eight are Oriental, six are Negro, one is Mexican-American,

and one is a Caucasian whose own parents acknowledge his

limited IQ (57). Their median IQ is 93, and their median

teacher's rating of language proficiency is exceptionally low

at 2.03. Except for the one Caucasian, all come from low SES

homes. Their oral expression is very limited and the amount

of information they express with labored speech is next to

zero. As can be seen by examination of Figure 8, their flu-

ency scores and elaboration index are about one and one-half

standard deviations below average because they are essentially

non-talkers. This inarticulate, almost mute, behavior accounts

for their freedom from mazes. However, their low convention-

ality scores indicate that these students are non-users of

standard English when they do decide to speak. Their inade-

quacy with language is striking. Their high freedom from

mazes is solely the result of saying so little and,saying that
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Figure 8.1 Students Who are Unconventional Non-
languaFe Users.
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in short units of talk. Eight of them =MR from Oriental

homes where fluency is not a commendable trait and where

Chinese, rather than English, is spoken. The others, both

Caucasian and Negro, appear to be limited human beings both

intellectually and in terms of vitality. In simple terms,

they just don-It have any go. Nothing moves them or excites

them.

Finally, it should be noted that there is ample

reason to believe that two distinct groups of children have

been combined in this group--because of common language charac-

teristics, not because of the known demographic, sociological,

and intellectual differences existing between the two sub-

groups. In any case, all of these children can be charac-

terized as inarticulate non-standard users of spoken English.

Summar Comments Concernin the E ht Lan ua:e Grou s of the

Study

On the basis of extensive knowledge possessed by

the researchers about the individual subjects, the eight groups

were examined for similarities and differences on school achieve-

ment, attitudes, home life, socio-economic characteristics,

and language use. From this evaluation, it has been concluded

that eight unique language isolates have been generated which

characterize the language styles for very young elementary

school children. These eight groups are characterized by the'

following set of verbal descriptions.

Group One: Conventional English Speakers Who Use the Spoken

Word with Power

These students are exceptionally vigorous in ex-
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pressing thought. Their speech is highly effective, elaborate,

and complex. They have a remarkable repertoire of syntactical

structures, tend to be average users of mazes and use standard

English more accurately than other children.

Grou Two: Conventional English Speakers Who Use the S oken

Word in an Unremarkable Way,

This, the largest of the eight language groups, in-

cludes children who, tend to avoid mazes and dependent clauses

in their speech. Even so, their fluency and tendency to elabo-

rate on thoughts is above average for children of early school

ages. The most notable characteristic about them is their

tendency to use conventional English for expression. Their

use of.language is successful and rewarding, but on the other

hand, lacks the color, texture, and imagery of Group One.

Group Three: Conventional English Speakers Who Avoid Verbal-

Expression

The children comprising this language group tend to

be non-talkers. They are shy and withdrawn and come from

homes in which parents expressed considerable concern for the

edUcational_ success of their children. For the most partl

these children are girls who perform well in school but do

not use verbal interchanges to assist their learning and

success in school. One wonders whether or not their high

ratings from elementary school teacherS may be the result of

good behavior rather than language power.

iyica3zRile-classUsersoGrouFour:If American English

These children are competent, conventional, average

users of American English. They serve as an excellent measure
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of what to expect in oral language of typical American Public

school pupils.

Grow Five: Minority Children Who Use Non-conventional

English with Power

All of the childreh in thiS group are Negro and all

come from low socio-economic backgrounds. Because of their

superiority in fluency, as well as their ability to phrase

thought with complexity, these students resemble the children

of Group One. Coming from minority family environments, they

lack the necessary exposure to appropriate standard usage

needed for its acquisition. Yet these ten children can be

characterized as able, fluent speakers despite their non-.

standard speech.

Group Six: Children to Whom Standard English is a Second Dia-

lect or a Foreign Language

Of the thirty children comprithing this language

group, 23 are Negro and three are Oriental. They are below

average users of dependent clauses and also below average with

respect to conventionality and elaboration. These children

are accustomed to speaking some form of non-standard English

at home. Their basic problem, using standard English in

school, conflicts with the dialect that they normally hear

and use at hothe. Unlike the children of Group Five who also

speak with a dialect, these subjects have restricted syntac-

tical repertoire, even with their own dialect.

Group Seven: Children Who are incomprehensible Users of Non-

conventional English

The children of this group are mainly from minority
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backgrounds. Their oral language is nearly incomprehensible

to their teachers. Their problems with mazes are abnormally

acute and their use. of standard English is minimal. There is

some possibility that damaged self-images may have interrupted

their opportunities to learn how to use language effectively.

Not only are they incoherent users of standard English; most

of them are also unable to use-their own non-standard varia-

tions with any facility.

Group Eight: Unconventional English Speakers Who Avoid the

Use of Language

These students are non-talkers, but when they do

speak, their speech is exceptionally unconventional. Their

oral expression is very limited and the amount of information

they express with labored speech is next to zero.

Univariate Analysis of Variance for Equality of Mean Values of

the Eight Language Groups

Multivariate analysis of variance is the simple

extension of the univariate analysis of variance to groups in

which more than one dependent variable is observed. The dif-

ferences and similarities. between the two models are best il-

lustrated by example. To'simplify this comparison, consider

the univariate analysis of variance for the null hypothesis

of equal fluency Treasures at grade one. Fbr the first grade

statistics, the mean standardized scores for the eight groups

of the study rare as shown in Table 10. To determine whether

the '6bserved variation between the sample means is larger

than could be expected on the basis of chance, a measure of

variation called the mean square between the groups..is com-
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Table 10. Sample Statistics for the Fluency
Measures at Grade One

Group Mean Sample Size Standard Deviation

60.4 27 5.3

2 53.9 51 5.8

3 41.9 24 6.5

51.5 37 6.3

5 63.3 10 6.8

6 45.1 30 5.9

7 47.7 16 7.4

8 31.8 16 6.9

Average 50.0 20.85* 6.2**

This average is the harmonic mean of the sample
sizes:

G

gr.]. ng

**This average is the pooled estimate of the stan-
dard deviation and in an analysis of variance
model is.called.the square root of the mean square
within groups;

G (N 1)S 2

S = MSW =1/r-/

grl
N - G
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puted. This measure is defined by the following formula:

1MSB =
1

I n CZ - 502G
g=1 g

where 31 = mean of the g-th group, X = grand mean of the entire

set of data, ng = number of students in the g-th group, and

G = number of groups; For the observed means:

MSB = 8-1
1
E27(60.4

+ 37(51.5

+ 16(47.7

- 50)2 + 51(53.9 - 50)2 + 24(41.9 - 50)2

- 50)2 + 10(63.6 - 50)2 30(45.1 - 50)2

- 50)2 + 16(31.8 50)2]

1-127(10.4)2 +'51(3.9)2 + 24(-8.1)2 + 37(1.5)2
7

+ 10(13.6)2 + 30(-4.9)2 + 16(-2.3)2 + 16(-19.1)2]

1[2920.32 +775.71 + 1574.64 + 83.25 + 1849.60

+ 720.30 + 84.64 + 5836.96]

13845.42
7

= 1977.92

To determine whether this number is indicative of true mean dif-

ferences, it is compared to the variance within the group which

is defined by the following foimula:.

msw.= N G E (no. - 1)S2
g=1 °1*

where S2 = variance of the g-th group. For the observed data:

NSW = 2111 :---8- [26(5.3)2 + 50(5.8)2 + 23(6.5)2

+ 36(6.3)2 +19(6.8)2 + 29(5.9)2 + 15(7.4)2

+ 15(6.9)2]

= 38.44

so that S' = ITEW = 6.2
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The comparison is made by way of d statistic called the F-

ratio which is simply the ratio of MSB to MSW. For these

data:

MSB 1977.92F 50.92

If the variation between the groups is larger than

could be expected on the basis of chance, the F-ratio will be

large, whereas if the variation is not unusual, the value of

the F-ratio will be close to one in value. In this case, it

is quite large so that one might suspect that the differences

are larger than chance would predict. To determine whether

the variation between the groups is larger than could be ex-

pected*on the basis of the natural variability that exists

within the groups, the computed F-ratio is referred to tabled

values of F that are found in most elementary statistics texts.

To enter these tables, two numbers need to be determined.

These numbers are called the degrees of freedom of the mean

square between and the degrees of freedom of the mean square

within. The formulas for these numbers are given by vl =

G - 1 = 8 - 1 = 7, and v2 = N G = 211,- 8 = 203, 'respectively.

Since it is rarely possible to possess all of the information

that exists concerning a variable, it is necessary to accept

the possibility of ma7cing an error in concluding that a sig-

nificant difference exists between the groups when none really

dues. This error is called a Type I error and its risk of

occurrence is denoted by a where 0 S a S 1. Most researchers

would like.to maintain this risk of error as small as possible;

to achieve this goal it is customary to set a equal to .05

or equal to 01. If the risk of error is set equal to .01,
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and if the F table is entered with vi = 7 and v2 = 203,

it is found that the variation between the means is larger

than expected if F > 2.64. In this case, F = 50.92, so that

the F-ratio is larger than expected. It is therefore concluded

that a significant .difference exists between the groups.

In correlation theory, it is possible to show that

the square of the correlation coefficient, r, is a measure of

explained variance. In the analysis of variance, there exists

a similar measure defined by Hayes(14) which can be approxi-

mated by the following formula:

A2 SSB (G - 1)MSB
SST (N - G)MSW + (G - 1)MSB

For these data:

"12 - (8 - 1)(1977.92)
(211 - 8)(38.814 + (8 - 1)(1977.92)

13845.44
7884.52 + 13845.44

13845.44
21729.96

= 63.7%

For behavioral data, this is an exceptionally high value of

explained variance. It also indicates that the relative dis-

tances between the means of the eight samples is very large.

Once a tested null hypothesis has been rejected,

the next task facing a researcher is to locate the differences

in means that are larger than could be expected on the basis

of chance factors alone. This identification is accomplished

by the application of Scheffe's TheorglUo the observed means.

In its simplest application, all4pair-wise differences be-

tween the means are computed. If any difference exceeds
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in a vertical fashion similar to the following:

e60.5

51.3

X = 62.0

55.8

61.9

When the means are displayed in this manner,- the vector is

said to be a column vector. Column vectors are generally

denoted by a capital X . If one wishes to denote a column

vector in row form, one denotes the vector by m . A column

vector presented in row form is called the transposed vector

of X
-

Under this notation and set of definitions, it fol-

lows that rows of Table 9 represent eight vectors of means

that summarize the profile data for each of the eight groups.

Each row represents a transposed vector of means. Such a two-

dimensional array of numbers is called a matrix. When the

matrix consists of transposed vectors, the matrix is called a

transposed matrix. Thus, if X represents a matrix with r rows

and c columns, then X' represents a matrix with c rows and r

columns.

Matrices need not be restricted to a display of

means. Any sort of numbers can be described in a matrix.

Three very important matrices which will be employed in the

analysis of the Loban data are T*, $ *, and B*,
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Table 11. Ordered Paired Differences of the Eight
Means or Fluency Grade One.

Group 1 2 3 4 5 6 7 8

1 - -- -6.5 -18.5* -8.9* 2.9 -15.-3* -12.7* -28.6*

2 6.5 - -- -12.0* -2.4 -9.3* -8.8* -6,2 -22.0*

3 18.5* 12.0* - -- 9.6* 21.3* 3.2 5.8 -10.1.-*

4 8.-9* 2.4 -9.6* - -- 11.7* -6.4 3.8 -19.7*
1

5 -2.9 9.3* -21.3* -11.7* ___ -18.1* -15.5* -31.4*

6 15.3* 8.8* -3.2 6.4 18.1* - -- 2.5 -13.3*

7 12.7* 6.2 -5.8 .-3.8 15.5* -2.5 - -- -15.8*

8 28.6* 22.0* 10.1* 19.7* 31.4* 13.3* 15.8* AMMO

*Significant at a = .01



78.

form, and for this reason, the lower half of such tables will

not be reported in the remainder of this narrative.

As can be seen, Group One is statistically different

from all the other groups except Groups Twos and Five. As is

recalled, the students of these three groups were characterized

as being quite fluent in speech and of considerable syntactic

complexity in their general use of language. Note particularly

that Group Five, the ten Negro subjects, are different from

every other grodp except the highly superior language users,

Group One. Once again, the ability of these ten Negro pupils

to express themselves in complex forms marks them as a special

and unusual group of subjects. As another interesting finding,

it is seen that Group Eight is statistically different from

all of the remaining seven groups generated by the clustering

procedure, suggesting that these students, of limited capacity

both intellectually and in terms of vitality, are extremely

different from the students in the remaining seven language

groups.

Multivariate Analysis of Variance for the Mean Vector of the

Eight Language Groups

As might be expected, the univariate procedures

described in the previous paragraphs are special cases of the

multivariate procedures used in this study. In the univariate

model, one tests the hypothesis that the variation existing

for one'single variable between the means of G different groups

is larger than expected on the basis of chance. In the multi-

variate model, this notion is extended to a test that the var-

iation existing between the corresponding means on each of
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p different variables is lar-er than could be expected on

t1-.e basis of chance. In the univariate model, only one variable

is being examined for mean differences while in the multi-

variate model all p variables are examined simultaneously for

possible mean differences across the groups. Thus, if one

considers the eight profiles shown graphically in Figures One

through Eight, one would want to know whether the differences

existing between the profiles, variable by variable, are

larger than one could expect on the basis of chance. To an-

swer this question, one again computes a statistic measuring

the variation between the means of the profiles, and as was

done in the univariate case, this observed measure of group

variation is compared to the natural variation existing within

the groups on all of the variables taken collectively. As

might be expected, the statistical formn_Las one encounters in

the multivariate model are extremely complex and not abso-

lutely essential to an understanding of the discussion in

this narrative. However, to aid the reader, it will be useful

to introduce a minimal amount of notation, definitions, and

formulas.

If the means of a profile are listed in the fol-

lowing manner:

(X X XD, X X )F' M' D' C' E

it is said that the profile has been represented in vector

form. In the context of Table 9, the first row of numbers

(60.5, 51.3, 62.0, 55.8, 61.9) represents the vector of means

for the pupils of Group One at grades one, two, and three.

In a more common mode of presentation, vectors are represented
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in a vertical fashion similar to the following:

'60.5'

51.3

= 62.0

55.8

61.9,

When the means are displayed in this manner,- the vector is

said to be a column vector. Column vectors are generally

denoted by a capital X . If one wishes to denote a column

vector in row form, one denotes the vector by X' . A column

vector presented in row form is called the transposed vector

of X -

Under this notation and set of definitions, it fol-

lows that rows of Table 9 represent eight vectors of means

that summarize the profile data for each of the eight groups.

Each row represents a transposed vector of means. Such a two-

dimensional array of numbers is called a matrix. When the

matrix consists of transposed vectors, the matrix is called a

transposed matrix. Thus, if X represents a matrix with r rows

and c columns, then X' represents a matrix with c rows and r

columns.

Matrices need not be restricted to a display of

means. Any sort of numbers can be described in a matrix.

Three very important matrices which will be employed in the

analysis of the Loban data are T*, $ *, and B*,
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is called the Variance-Covariance Matrix of the data. S1,

S2, ..., are the standard deviations of the individual variables,

while r12, r13, ..., represent the correlation coefficient be-

tween variables one and two, between one and three, ... When

S
1

S
2 ."

duces to:

= S = 1, the Variance-Covariance Matrix re-

1 r
12 r

13 r
1p

r
21

1 r
23 "" r

?p

R* -

P- P P3r 2 r

In this form, the Variance-Covariance Matrix is called the

Correlation Matrix. The Correlation Matrix for the Loban

data at the early grades is as presented in Table 1.

The S* matrix is very similar to the T* matrix

except that in place of the total variable variances, mean

square within or pooled estimates of the variances are sub-

stituted. In addition, in place of variable correlation co-

efficients, an average correlation coefficient determined

from each of the groups and so weighted to give the best

possible estimate of the within.sample correlation coefficients

are substituted. With these substitutions, the S* matrix is
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F 1/1747WAUT
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j
Finally, the B* matrix consists of elements similar

to the MSB of the univariate analysis of variance model. The

elements on the main diagonal are given by the mean square be-

tween for each of the p variables, MSB1, MSB2, MSBp, but

for the off diagonal elements, the following algebraic quan-

tities appear:

MS(B
?

, B
P
1)

With this notation;

1 n a - - I)G 1 g1 g gP P gP? P

the matrix B* is defined as:

mSB
1 MS(B1,B2)

MS(B2,B1) MSB
2

MS(B
P.13

) MS(B
p
,B

2
)

I 1

When p = 1:

EMSB] and S* = NSW]

so that the univariate F-ratio in matrix notation reduced to:

MS(B B
p

)

MS(B
2'

B
p

)

MSB

MSB
MSW s*

As this suggests, the univariate model can be subsumed under

the p variable model. As an aside, it should be noted that:
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1

D* G
)2 1

1 / nG(ig [SSB]B]
= g=1 G - 1 N G[SSB1

N
g

1 -

iSSW]
G - 1 SSTAJ

S G*
-N G / / (x.g 3-cg)2

g=1 1=1 1-

where SSB = sum of squares between groups, and SSW = sum of

squares within groups. Since
N

- 1
is a numerical constant,

G

the test of equal mean values could be performed by examining

SSB
only

SSW'
In the multivariate model this practice is adhered

to because it simplifies the arithmetic. Thus, for the p

variable model, the basic matrices are:

1
SSB

1
SS(B

1
B
2

) SS(B B
p
)1

SS(B2,B1) SSB
2

SS(B
2'

Bp)

B = Bss] =

and:

= Essw] =

SS(B
p
,B

1
) SS(B

p
,B

2
)

SS
W1 SS(W W )

SS(W2,W1) SSW
2

SSB

SS(W W )
p

SS(W
2'
W
p

)

SS(W
p
,W

1
) SS(W

p
,W

2
) SSW

P

Since B and 14 are matrices with p rows and p

columns, *it is possible to determine a number associated with

each matrix. These numbers are called the determinant of the

matrix and are denoted by 1BI and 1W1. From these numbers

one defines the following ratio:
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This number is called Wilk's Criteria (10) and is a multivar-

late analog to the univariate F-ratio. It is also the sta-

tistic used in the Friedmann-Rubin clustering procedure em-

ployed to define the eight language groups of this study.

When the between groups measure is small, it is

seen that A is close to one in numerical value, while if the

between component is large, A will tend to be close to zero

in numerical value. Thus, small values of A are compatible

with the rejection of the hypothesis of similar profiles. Un-

fortunately, the probability distribution of A is quite complex

and not tabled. Fortunately, there is a simple relationship

between A and the/Chi-square distribution. This relationship

is given by:

X2 = - G - 2 (p - G + 2)] logeA

This variable has a X2 ditribution with v = (G - 1)p degrees

of freedom. When N is large, (G - 1)px2 is approximately

distributed as F
(G-1) p,v2

where v
2

is very large. Box(11) has

found closer approximations for this variable. This Box approx-

imation is used in this narrative.

Another procedure which can be used to test for

identical profiles and is also used in this narrative, is to

find the solution for A of the determinantal equation:

1B 411 = 0

that gives the maximum value of A. For this procedure one

compares Amax to tabled values in a manner similar to that

used for the F-table of the univariate model. Fortunately,
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the probability distribution of Xnlax has been studied by

Heok(16) by means of the following transformation:

A

1+

The parameters of the sampling distribution of 0 are:

s = min(G - 1, p)

IG - 1 - pl -1

and:

m
2

n
N - G - p -

2

Under the' -Heck procedure, the hypothesis of equal

profiles is rejected if 8 > xa, where the probability of a

Type I error is set equal to a. If the hypothesis is rejected,

then post hoc comparisons between the means within each of the

variables is conducted in the same manner as that employed for

the univariate case except that for S, one uses:

S =Iv2 1 - x
a

x
a

where v
2
refers to the number of degrees of freedom for MSW

For the p-th variable, one has:

-R )
la p2

MSW MSW
< p -11 < (i ) +SN

1
N
2

pp
P2 pl P2

MSW MSW
P P

N1 N
2

If zero is included in the interval, tit-null hypothesis of no

difference is not rejected. The procedure was developed by

Roy and Bose (17) .

pute:

Another way to reach the same decisions is to com-

MSW MSW
+ 12

N
1

N
2
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If (x - i ) < Cp, then the nur hypothesis of no difference
P1 P2 PI

is not rejected; but if (7 - it ) > Cp, it is concluded
P1 P2 PI

that a significant difference between the means exists.

Multivariate Analysis of the Average T Scores for the First,

Second, and Third Grade Data

The basic statistics for the eight language groups

are summarized in Table 12. The average scores were first

shown in Table 8 and at that time were used to define the eight

language groups of the study. They were also used to prepare'

the graphic profiles shown in Figures 1 through 8. Graphic

representations of the observed distributions are shown in

Figures 9 through 13.

As can be seen, the subjects who comprise the indi-

vidual language groups are quite homogeneous with respect to

language since the standard deviations of the individual

groups are quite small when compared to the unconditional

standard deviation of the basic T variables which are all

equal to 10 in numerical value. Only two of the eight language

groups show any unusually large variability with respect to

any of the five language variables. These are Groups Seven

and Eight. As noted earlier, subjects in Group Seven have

particular problems with mazes in that their; average stan-

dardized score is equal to 36.3. In addition, the large

standard deviation for this variable of 10.5 standardized

units suggests that the problem is exceptionally acute for some

of the children in this group. These subjects speak a non-

standard English and belong to families who do not instill a

tradition of striving to succeed in school. Part of the large
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Figure 9. Histograms Of the Fluency Measures for the Eight
Language Groups.
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Figure 10. Histograms of the 'Maze Measures for the
Eight Language Groups.
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Figure 11. Histograms of the Dependent Clause
Measurement for the Eight Language
Groups.
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Figure 12. Histograms of the Conventionality
Measu7-?.s '.or the Eight Language Groups.
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FigureFigure 13. Histograms of The Elaboration Ihdex
for the Eight Language Groups
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variance of this variable for these children might be related

to these characteristics. As is recalled, students in Group

Eight demonstrated the most problems with conventionality of

speech with a mean standardized score of only 37.7. For these

students the standard deviation of the conventionality measure

is exceptionally large at 13.5 standard score points. Since it

was noted that two different groups of students seemed to be

combined to make one group by the Friedmann-Rubin program, it

is quite possible that the large variance on this variable

reflects this possible combining of two different groups of

students into one group.

Examination of the matrix of standar-d deviation

suggests that the variance within the eight language groups is

quite uniform across the groups, variable by variable, except

for the measures of conventionality and freedom from mazes.

For language Groups One, Two, and Three, the conventionality

scores are very homogeneous. The mean standard deviation is

only 2.8 standard units in length. As recalled, these three

groups contain students who are either conventional in speech

or who tend to use language in a powerful manner. The greater

variability in conventionality is noted for those groups con-

sisting of students who are less able with language and are

members of Groups Six, Sexien, and Eight. Many of these stu-

dents are from minority families with low socio-economic

status.

The correlation matrix for the average standardized

language variables for grades one, two, and three is as shown

in Table 13. As can be seen, the average correlations within



Table 13. The Within Correlation Matrix-R for the
Standardisact Language Variables at Grades
One, Two, and Three.

Dependent Conven Elabora-
Variable Fluency Mazes Clauses tionality tion Index

Fluency 1.00 -.02 -.04 -.07 .26

Mazes 1.00 .13 .15 .21

Dependent
1.00 .04 .41Clauses

Conven-
1.00 -.07tionality

Elabora-
tion Index 1.00
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a group are quite low and close to zero in numerical value,

suggesting that within a language group the five language

variables are providing unique measures on five different

language characteristics. This is a somewhat different in-

terpretation than that provided for the data of Tables 1 and

4 in which the large correlation measures were used to advance

the argument of redundancy of information to justify the use

of principal components. In those tables, the differences

that exist between the groups on the various language variables

have not been partialed out so that the total correlations are

much larger than one would find within the language groups.

A visual explanation for this paradox is suggested in Figure

14 which shows eight subgroups in which the correlations are

all equal to zero, but for which the total correlation between

the two variables is very high when considered across the

total range of the two variables.

The B and W matrices for the observed data are shown

in Table 14. With these matrices, the value of the F-ratio,

as approximated by the Box procedure (11), is given by F = 26.56.

In this case vi = (G - 1)p = (8 - 1)(5) = 35, and v2 = 839 ti m.

With a = .05, the hypothesis of equal mean vectors or identical

language profiles should be rejected if F > F35,.(.95) = 1.43.

Since F = 26.56 > 1.43, the hypothesis of equal mean vectors

is rejected. It is now known that the language profiles are

statistically different. This should come as no surprise

since the eight language groups were so constructed by the

Friedmann-Rubin program so as to give maximum differences be-

tween groups with respect to the average principal component
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Table 14. The B and W Matrices for the First,
Second, and Third Grade Average T Scores.

Dependent Conven- Elahora-
Matrix Variable Fluency Mazes Clauses tionality tion Index

Fluency

Mazes

B Depen.
Clauses

W

Conven-
tionality

Elabor.
Index

Fluency

Mazes

Depen.
Clauses

Conven-
t ional ity

Elabor.
Index

1764.9 462.7 1430.0 842.6 1594.1

991.2 213.7 574.0 314.1

1308.3 -762.2 1367.6

1354.6 -811.3

1485.6

4547.2 101.5 -166.5 412.1 9967

7937.3 -724.7 1193.6 -1065.8

4141.2 -227.4 1508.3

7571.9 -371.5

3329.2
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scores on two dimensions. As is recalled, the two dimensions

created by the principal component analysis were constructed,

in part, from these five language variables.

For completeness, the univariate analyses of var-

iances for the five language variables are shown in Table 15.

As can be seen, all five measures of explained variance ex-

ceed 40 percent, indicating that large differences exist be-

tween the groups on each of the five language variables. If

the individual variable hypotheses are controlled with a = .01,

then the hypothesis of identical mean values should be rejected

if F FG-1,N-G(.99) = F7,203(.99) = 2.08. Since all F=ratios

exceed this value, the hypotheses of identical mean values

are rejected for each variable. The reason .01 is used for

testing each individual variable is that it controls the maxi

mum probability of a Type I error for the complete set of

hypotheses equal to pa = 5(.01) = .05, the value used for the

multivariate test of identical profiles.

For these data, the numerical value of the Roy

criteria is given by 8 = .8669. For this measure of identi-

cal language profiles, the parameers of the sampling dis-

tributions are given by:

s = min(G - 1, p) = min(7, 5) = 5

IG 1 - pi 1 18 1 51 1 2 - 1 1m
2 2 2 .5

211 - 8 - 5 - 1
,2 2

For a = .05, the critical value is given by xa = .11. Since

= .8669 5 .11, the hypothesis of identical profiles is re-
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Table 15. Univariate Analysis of Variance for the
Five 17:,iables at Grades One Two, and
Three.

Variable Source of
Variance

Mean
F-ratiod/f

Square
^ 2w Decision*

Fluency Between Groups 7 1764.9 78.6 .73 Reject

Within Groups 203 22.5

Total 210

Mazes Between Groups 7 991.2 25.3 .47 Reject

Within Groups 203 39.2

Total 210

DClausesepen.
Between Groups 7 1308.3 64.1 .41 Reject

Within Groups 203 20.4

Total 210

Conven. Between Groups 7 1354.6 36.3 .56 Reject

Within Groups 203 37.3

Total 210

Index
Elabor.

Between Groups 7 1485.6 90.6 .76 Reject

Within Groups 203 16.4

Total 210

=*Hypothesis is rejected if F > F7,203(.99)
2.08
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jected. This agrees with the decision made on the basis of

the Box form of the F-test.

Now that the hypothesis of identical profiles has

been rejected, the next task is to locate possible sources

for the rejection and to identify the significant differences

Letween the pairwise means for the five language variables.
x

For this analysis, Scheffg intervals with S = v
2 1

areare
a

employed. For these data:

(.11)
S \d2°3 (1 - .11)

= ITSTUT = 5.01

so that the approximate confidence intervals of interest

using the hartonic mean on the sample sizes is given by:

GE f ,gfp = - p) 501 +
MSW MSW

u
N N

= GE - ) ± C
gP g P

For the five language variables, the values of C are as

shown in Table 16.

Scheffd-type Analysis of the Differences Between the Mean

Vectors of the Eight Language Groups at Grades One, Two, and

Three.

The pair-wise differences in mean values for the five

language variables across the eight language groups are pre-

sented in Table 17'. In the first matrix of the table of mean

differences, Group One is compared to each of the remaining

seven language groups. As can be seen, Group One, consisting

of subjects who use language with clarity, ease, and power, is

statistically different from each of the remaining language

groups on at least one language variable. With respect to
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Table 16. Computations Leading to Values of CI);

the Critical Value for the Pairwise Dif-

ferences in Means for the Five Basic

Language Variables at Grades One, Two)

and Three.

Variable MSW
P

2
MSW

P
C2 C

APEr

Fluency

Mazes

Dependent
Clauses

Conventionality

Elaboration
Index

22.4533 2.1537 54.04 7.35

39.1768 3.7578 94.28 9.71

20.4074 1.9575 49.11 7.00

37.3351 3.5812 89.85 9.48

16.3998 1.5731 39.47 6.28
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Table 17. Variable by vlriable Palrwise Compari-
sons Between the Profiles of the Eight
Language Groups.

Group 1 2 3 4 5

oup One Versus the Seven Remaining Groups

Fluency 7.0 19.3* 8.1* .3

Mazes 2.0 6.2 -3.1 -12.6*

Dep.C1. 10-,4* 18.0* 10.5* 2.0

Conven. .4 -.4 -5.6 -9.7*

Elab.Ind. 9.6* 19.3* 9.8* 3.4

Group Two Versus the Seven Remaining Groups

Fluency 12.3* 1.1 -6.7

Mazes 4.2 -5.1 -14.5*

Dep.C1. 7.6* .1 -8.3*

Conven. -.8 -6.0 -10.1*

Elab.Ind. 9.7* .2 -6.2

Group Three Versus the Seven Remaining Groups

Fluency 1..11.2* -19.0*

Mazes -9.2 -18.7*

Dep.C1. -7.5* -15.9*

Conven. -5.2 -9.1

Elab.Ind. -9.5 -15.9*

6 7 8

15.3* 11.4* 28.1*

-2.8 -14.9* 4.8

18.4* 15.8* 22.4*

-13.0* -16.2* -18.2*

17.0* 14.5* 26.1*

8.3* 4.3 21.0*

-4.8 -16.9* 2.8

8.1* 5.4 12.0*

-13.4* -16.6* -18.6*

7.4* 4.9 16.5*

-4.0 -7.9* 8.7*

-9.0 -21.0* -1.4

.5 -2.2 4.4

-12.6* -15.8* -17.8*

-2.3 -4.8 6.8*
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Table 17. (Continued)

Grout) 1 2 3 4 5 6 7 8

Group Four Versus the Seven Remaining Groups

Fluency -7.8* 7.2 3.3 19.9*

Mazes -9.5 .3 -11.8* 7.9

Dep.C1. -8.5* 7.9* 5.2 11.9*

Conven. -4.1 -7.5 -10.6* -12.6*

Elab.Ind. -6.4* 7.2* 4.7 16.2*

Group Five Versus the Seven Remaining Groups

Fluency 15.0* 11.0* 27.7*

Mazes 9.7* -2.3 17.4*

Dep.C1. 16.4* 13.7* 20.3*

Conven. -3.4 -6.6 -8.5

Elab.Ind. 13.6* 11.1* 22.7*

Group Six Versus the Seven Remaining Groups

Fluency -3.9 12.7*

Mazes -12.0* 7.6

Dep.C1. -2.7 3.9

Conven. -3.2 -5.2

Elab.Ind. -2.5 9.1*

Group Seven Versus the Seven Remaining Groups

Fluency 16.7*

Mazes 19.7*

Dep.C1. 6.6

Conven. -2.0

Elab.Ind. 116*
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fluency, dependent clauses and elaboration index, the sub-

jects in Group One are most like those in Group Five. As is

recalled, all 10 children comprising Group Five are Negro.

They are also characterized as talkative children who come

from culturally deprived backgrounds and who use non-standard

3peech patterns. The similarity of their language profile to

the profile of children in Group One--characterized as chil-

dren with broad-based vocabularies, superior, fluent, conven-

.tional English, and effective complex syntactical structures--

is striking.

The group of subjects revealing the greatest de-

viation from the Group One subjects with respect to mazes

was Gboup Sevdn. This latter group consisted of children

whose use of English was non-standard and difficult to under-

stand.

Children in Group Two were similar to Group One

students with respect to fluency, freedom from mazes, and

conventionality, but their use of dependent clauses and

language elaboration was considerably unlike that of children

in Group One. As is recalled, the children in Group Two

differ qualitatively from those in Group One in that they fail

to put the power into their Speech that is characteristic of

the children in Group One. Like the children of Group One,

they experience no difficulties.in fluency or conventionality.

They are impressive in ability to communicate, but their use

of language lacks color, texture, and imagery.

The children in Groups Three and Four differ from
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those in Group One with respect to fluency, use of dependent

clauses, and elaboration of thought. The children in these

two groups were either average typical middle class users of

American English or else they were somewhat shy in verbal

expression of their thoughts, feelings, and needs.

Finally, the children in Group One are most unlike

those in Groups Six, Seven, and Eight with respect to language

usage. All three of the latter groups contain a large propor-

tion of subjects who do not use standard English, and/or do

not hear standard English in their home setting. For some of

these children, English is a foreign language, and for some,

school is frustrating and non-rewarding. In some cases,

teachers do not know how to reach these children, or if they

can, they do not know what are the best methods or procedures

that would help them speak appropriate English.

According to the vector of mean differences, (11.4*,

-14.9*, 15.8*, -16.2*, 14.5), the students of Group Seven are

the complete opposite of those in Group One with respect to

use of.language. As is recalled, the Group Seven children

come from low SES families, have a median IQ of 80, and on

teacher ratings of oral language have a low median rating of

2.30. Unlike the subjects of Group One, they are exceptionally

prone to apathy in the school environment and are ill at ease

in most classrooms. In addition, it seems reasonable to as-

sume that their poor self-images undoubtedly influence their

poor success with language.

In the second matrix of mean difference, the sub-

jects in Group Two prove to be non-statistically different
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from the students in Group Four. The vector of mean dif-

ferences (1.1, -5.1, .1, -6.0, .2) for these groups shows

none of the paired variable differences as statistically dif-

ferent. Even though the differences between the overall

profiles of language are quite similar, there are a signifi-

cant number of qualitative differences between the groups which

suggests that the groups are different from one another on

dimensions other than that of language. For example, the sub-

jects in Group Two have a median IQ of 114 while those in

Group Four have a median IQ of 99. On the Kuhlmann-Anderson

IQ scale this represents a one standard deviation difference

in averages. Their teacher ratings are 3.75 and 3.14, also

suggesting a qualitative difference between the two groups.

Except for the similarities between Group Two and

Group Four subjects, those in Groups Two differ from the re-

maining groups on at least two language variables. Group Two

differs from Group Three with respect to fluency, dependent

clauses, and elaboration index, while it differs from Group

Seven with respect to mazes and conventionality. In many

respects, the subjects of Group Three are like those in Group

Four with one major difference: Those in Group Three appear

to have damaged self-images and lack of confidence with respect

to speech and life in general. The profile differences in the

fluency of their language, use of dependent clauses, and elab-

oration of ideas most likely reflects their non-use of speech.

When they do use language, they speak with a major maze problem

and in a conventional mode similar to that employed by students

in Group Two. As was no :eel earlier, many of these children
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come from home backgrounds where parents demonstrated consider-

able concern-about educational success. This leads one to

speculate that if these parents were not so vocal about aca-

demic achievement in the presence of their children, these

children might be similar to those in Group Two.

For the third matrix of mean differences, it is

seen that the subjects in Group Three are most like those in

Group Six with respect to their language profiles. However,

according to their mean difference vector (-4.0, -9.0, .5,

-12.6*, -2.2) the differences between these groups with respect

to conventionality is quite large. As is recalled, Group Three

subjects tend to be non-talkers because of personality in-

adequacies and timidity. Those of Group Six also tend to be

non-talkers, not because of shyness but because English tends

to be used by them as a second language. For these children

school English is difficult to use since it conflicts with the

dialect normally heard at home.

Subjects in Group Five are most unlike the students

in Group Three in that the major differences for 'four of the

language variables-are significant (-19.0*, -18.7*, -15.9*,

-9.1, -15.9*). While the difference in mean conventionality

scores of -9.1 is not statistically significant, it almost

exceeds the critical value of-9.48, suggesting that the pro-

files are essentially different on all five language variables.

In many respects this is not surprising. The children in

Group Five, all Negro, from culturally deprived environments,

are notable as voluable, excited talkers. While the children

of Group Three are non-talkers, those of Group- Five could be
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easily classified as impulsive, motivated talkers,

Other differences among the groups stand out. As

already indicated, children in Group Four are very similar to

those in Group Two with respect to language style, but their

deviations from the other groups do not parallel the differ-6

en-ces for Group Two. For example, the differences in means for

Group Two :Ind Group Five are given by (-6.7, -14.5*, -8.3*,

-10.1*, -6.2) while for the comparison of Group Four with.

Group Five, the vector of mean differences is given by (-7.8*,

-9.5, -8.5*, -4.1, -6.4*). Group Two differs from Group Five

with respect to conventionality while Group Four subjects are

closer to iGroup Five on this dimension. The group most unlike

Group Four is Group' Eight. As shown in the fourth matrix of

Table 17, the vector'of mean differences for these two groups

is given by (19.9*, 7.9, 11.9*, -12.6*, 16.2*). This great pro-

file difference was also noted for the comparison of Group One

and Group Two subjects with Group Eight. Since the subjects

in Groups One, Two, and Four constitute the most proficient

users of spoken language, the difference of Group Four from

Group Eight is not unexpected.

Though Group Five subjects are all Negro, they none-

theless are quite different from Negro subjects included in

Groups Six, Seven, and Eight. As has been pointed out, the

similarity of their oral syntax to that of subjects in Group

One is quite impressive; thus the differences in their profile

from Groups Six, Seven, and Eight is not surprising.

Group Six students are most like Group Seven stu-

dents. The vector of mean differences for these two groups
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is given by (-3.9, -12.0*, -2.7, -3.2, -2.5). This similarity

is understandable when it is recalled that most of these sub-

jects come from low SES homes, most are Negro, they hear

either a foreign language or a social class dialect at home,

and their IQ is below average. The major distinguishing fea-

ture between their profiles is the acute problem the students

in Group Seven have with mazes, possibly resulting from poor

self images and the tension between school language and home

language.

As has already been suggested, Group Seven subjects

could serve as the opposite to Group One subjects. They do

show some similarities to the children in Group Eight with

respect to: dependent clauses and conventionality, but they are

very much unlike them with respect to the remaining three lan-

guage variables.

Summary Comments on the Similarities and Differences Between

the Eight

In this section, a post hoc analysis was conducted

on the differences between the profile means of the five

language variables for the eight language groups generated

on the early year's language data. The results of this Scheffg

type of analysis substantiates the subjective analysis pre-

sented earlier in the narrative. In some respects this sup-

porting evidence is not unexpected since the eight language

groups were generated on the same data used for the post hoc

investigation of the mean differences. According to this

analysis the following conclusions were made.

Group One students (conventional English speakers

who use the spoken word with power) stand out as the most ef-
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fective users of conventional standard English. They are

similar to Group Five students (minority students who use non-

conventional English with power) with respect to fluency, de-

pendent clauses, and elaboration index. In this sense, both

groups use language with equal vigor and complexity. With

respect to conventionality and freedom from mazes, Group One

students are similar to Group Two students (conventional

English speakers who use the spoken word in an unremarkable

way), Group Three students (conventional English speakers who

avoid verbal expression because of damaged self-images), and

Group Four students (typical middle-class users of American

English). 'Finally, Group One students are exceptionally

unlike the Group Six students (students to whom standard

English is a second dialect or foreign language), Group Seven

students (students who are incomprehensible users of nonconven-

tional English), and Group Eight students (unconventional

English speaker's who avoid the use of language).

While the language profile for the Group Two children

is non-statistically different from the language profile of

Group Four, qualitative differences exist between the groups

with respect to intelligence and teacher ratings of oral

language proficiency. While these children differ from all

of the other groups on at least two of the five language char-

acteristics, they appear to be most unlike the Group Eight

students.

Group Three students are most like Group Six in

that both groups tend to avoid verbal communication although'

for different reasons., Group Three subjects tend to be non-
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talkers because they tend to use English as a second language.

Because they avoid spoken language, they are most unlike Group

Five students who are notable talkers, and Group One students

who demonstrate more fluency, dependent clauses, and elabora-

tion of syntax.

Group Four subjects are very similar to Group Two

subjects in (heir use of language but most unlike Group Eight

subjects. Otherwise, this group appears to be intermediate

to the remaining groups of the study.

Group Five children ,:re quite different from Group

Six, Seven, and Eight, even though all four groups are essen-

tially Negro and from low socio-economic environments. The

Group Five subjects exhibit better facility with communication

than do the other three groups. Group Six children are very

similar to Group Seven except that the Group Seven children

have extreme problems with maze!!.; resulting from their less

than positive psychological security. Otherwise, Group Six

students differ in large degree from the other groups.

Group Seven students are at a polar position to the

Group One stildents.

Group Eight students are quite different from all

the other remaining seven groups.

Langua:e Profiles of the Avera e T-scores for the Tenth,

Eleventh, and Twelfth Grades.

Over the years of schooling, the language groups

become more like one another. In Table 18 the basic data and

statistics for the eight language groups are summarized for

the Tenth, Eleventh, and Twelfth Grades. If the statistics of
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Table 18 (Grades 10, 11, 12) are compared to the correspondin

data of Table 12 (Grades 1, 2, 3), it is seen that the eight

language groups have converged toward one another over the

years, so that the large differences in profiles existing

at the early grades are considerably reduced at the later

grades. For example, at the first, second, and third grades

the range in average fluency scores extended from 32.4 to

60.5 for an 18.1 range in standard units while the corres-

ponding range for the tenth, eleventh, and twelfth grade

data, the range mean scores is from 44.0 to 56.2 for a

12.1 range in standard units--a reduction of 6 standard

units. Corresponding reductions in maximum deviation between

the group means are noted for the remaining four language

variables.

Also, as shown by a comparison of the standard

deviations of the two sets of data, the variation within the

individual groups has increased with the exception of conven-

tional usage, so that more overlap between groups is found at

the advanced school years. For example, the range in stan-

dard deviations for the early grades fluency data was given

by 3.6 to 6.6 while at the later grades, the corresponding

range in standard deviations was given by 4.9 to 8.4. Thus,

maturation, aging, formal education, social development, and

time have acted to spread the members of a group from one

another. With the spreading out of the subjects within a

group and the general movement of the groups toward a common

average position, it follows that the subjects across the total

sample have become more homogeneous with respect to language.
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By examining the language profils of Figures 15

through 22, one can easily see this trend towards a more

uniform language. If the profiles are examined group by

group, it is seen that for Group One subjects, the peaks and

troughs of the elementary school year profile have been re-

duced. However, the relative positions of the mean maze

score and conventionality measure are identical to the early

profile values: In essence, these two language character-

istics have not been materially affected over time. Appar-

ently, children who begin their life of oral communication

with conventional speech patterns free from mazes have a head

start on these two characteristics of spoken speech, an ad-

vantage they maintain as they age. In other words, it seems

that acceptable or "good" speech habits developed at any early

age are difficult to lose or damage as an individual ages.

For the Group Two subjects, the early and later

profiles are very similar, but what is of greater interest is

their simila2ity to the profile of the Group One subjects.

While it was reported that Group One differed from Group Two

with respect to color and power of language,it is seen that

these differences have been eliminated by the time the high

school years are reached. While the profiles are very close

or colinear to one another, it is still true that the Group

One profile is slightly above the Group Two profile. However,

n, will be seen, the variable by variable differences are not

significant so for all practical purposes, the profiles are

identical.

For the Group Three subjects, the peaks and troughs
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Figure 15. Subjects with Broad-based Vocabularies,
Superior, Fluent, Conventional English,
and Effective Complex Syntactical
Structures.

Group One

/ V

lausncy Mazes Dependent Conven- Elabora-
Claub3s tionality tion Index



Standard
Scare

60

50

40

116..

Figure 16. Students Who Use English in a Highly
Conventional, Fluent, Coherent, but not
Remarkably Superior Mode of Expression.

Group Two
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Figure 17. students of Above Average Intellectual
Ability Who, Because of Personality Shy-
ness and Weak Self-images, Av oid Verbal
Expression and Interchanges.
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Figure 18. Typical Middle-class Users of American
English.
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Figure 19. Talkative Subjects from Culturally
Deprived Backgrounds Who Use Non-con-
ventional Speech Patterns.

Group Five
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Figure 20. Children to Whom Standard English is
a Second Dialect or a Foreign Language.

G'oup Six

Fluency MazO Dependent Conven- Elabora-
Clauses tionaltiy tion Index



!'t

Standard
Score

.60

50

40-

121.

Figure 21. Pupils Whose Use of English is Non-
S?andard and Difficult to Comprehend- -

for Middle-class Teachers.

Group Seven

Fluency Mazes Dependent Conven- Elabora-
Clauses tionality tion Index
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Figure 2 2 . Students WE are Unconventional son-
language. Users.
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in the profile have also diminished and the once shy students

comprising this group have progressed to a language usage

position that is more in line to that of the students in

Group One and Group Two. Without doubt, the large changes in

language proficiency made by these students is striking. The

magnitude of these changes is evident in the vector of the

mean differences for the early and later periods of language

experiences. For these students, it is seen that:

A = (later period) - (early period)

= (49.0, 52;1, 50.6, 54.1; 50.4) - (41.2, 57.3,

44.0, 55.4, 42.6)

= (6.8, -5.21 6.6, -1.3, 7.8)

According to these figures, the only characteristic

on which these students failed to show any change is conven-

tionality. They were already conventional at the early ages

and they continued to be highly conventional at the later
efr

ages. As is recalled, the high IQ of these children corres-

ponded to their initial conventional and free from maze lang-

uage style. Apparently, their superior intelligence combined

with school experiences and life in general have helped them

improve or increase the complexity of their speech. When

characterizing the early language style of these children, it

was suggested that language growth should be exponentially

related to use. It is quite possible-that such a growth was

experienced by these students.' As these high IQ students aged,

one would expect them to increase the complexity of their ex-

pression and expand it on a superstructure consisting 'of a

speech pattern that is already free of mazes and highly con-
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ventional in form. If this were to have occurred, it would

have -to be concluded that for these kinds of children, formal

English *instruction in school will be effective and rewarding,

especially if it is well done.

The subjects-in Group Four and Five have become

more alike in language: Those in Group Four continue. to have

in the secondary school a profile paralleling the 50th percen-

tile value across all five language variables. As was noted

earlier; these students defined the median language group at

the early ages, and as is now apparent, these same students

have the Continued distinction of defining the median language

group at the later ages.

The later profile for the Group Five students is

considerably unlike the profile noted at the earlier ages in

that the extreme peaks and troughs have been thoroughly

plained. The mean differences in profiles for this group are

given by:

A = Ilater period) - (early period)

= (50.7, 51.4, 50.y, 47.3, 48.7)

60.0, 42.2, 58.5)

-= (-9.5, 12.8, -9.6, 5.1, -9.8)

- (60.2, 38.6,

As these figures suggest, this group made the greatest

changes over the ten to twelve year period of the study.

Their fluency, their use of dependent-clauses, and their

tendency to elaborate, relative to the other students in the

study, decreased 'by about one standard deviation. Where they

were once among the most fluent, complex speaking students,

they are at the later period, near the median. This does
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not mean they have undergone a deterioration in complexity of

language because it must be recalled that the early profile is

defined in terms of the language among all the children at

the early ages while at the later ages, the language is de-

fined in terms of the language at the time of the data collec-

tion. It should be emphasized that this study is based upon

relative and not absolute comparisons since all data has been

converted to T-scores. In any case, it is also apparent that

these talkative Negro subjects have brought their maze problems

under control and have adopted a more standard American speech

pattern. Finally, it should be noted that the profile for the

Group Five students is very similar to the Group Four subjects

who at the early ages represented typical middle-class users

of American. English.

For the Group Six subjects, the similarity of their

later age profile to the early age profile is striking. It

suggests that aging, schooling, maturation, and experience has

not altered their language to any appreciable degree.

The later profile'for Group Seven seems to have

moved to a lower level on all variables except mazes. While

it appears that their problems with mazes has improved, their

use of language. is still quite poor.

Finally, the Group Eight subjects seem to have im-

proved considerably since their later profile is similar to

the profile of the students in Group Six. It should be re-

membered that this group contained two groups of pupils whose

language was alike for dissimilar reasons. One sub-group

came from homes using a foreign language and the other sub-
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group was limited in ability.

Examination of the standard deviations reported in

Table 18 with the corresponding statistics reported in Table 12

suggests that the students within individual language groups

have become more variable with respect to language. In addi-

'zion, mazes tend to show the greatest variation since the

within sample standard deviation of nine units nearly equals

the unconditional standard deviation of-10 units. For'Groups

Four, Seven, and Eight, the standard deviation for mazes ex-

ceeds the value of the basic T-variables. However, Groups

One, Two, and Three tend to remain homogeneous with respect

to conventionality. These values are just slightly larger'

than the values reported at the early ages.

Summary Comments on the Later Age Profiles of the Eight

Language Groups

Over the years spanned by this study, many of the

initial language differences that existed between the groups

at the early ages have been diminished in magnitude, and in

many cases, have been completely eliminated. Furthermore,

the_students within the individual language groups have fanned

out from one another so that the boundaries between the lang-

uage groups overlap one another to a considerable degree.

Students in Group One maintained their advantage

of speaking in a Style free of mazes and conventional in form.

While they are still successful with fluency, dependent clauses,

and elaboration, their position relative to the remaining

students-is not as extreme as it was at the early aget.

Students in Group Two have progressed to a point
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where their language profile is almost identical to that. of

the Group One students..

Group Three students have experienced remarkable

changes in language profiles to one characterized by greater

fluency, use of dependent clauses, and a tendency to elab-

oration. While these students were very shy nontalkers at

the early ages, they developed a positive style on a firm

foundation'of conventional English free of mazes.

Group Four students maintained their relative

standing as the median group. This does not mean they failed

to grow in use of language. Since all comparisons in this

study are-relative to the total sample average, it follows

that this group continues to define the norm even though their

oral speech is more mature than it was in the early years of

elementary school training.

The ten Negro students of Group Five made the greatest

changes in oral language over the years covered in this study.

Their problems with mazes were dramatically reduced and their

movement to a more conventional mode of speech is quite ap-

parent. While their relative superiority with respect to

fluency, dependent clauses, and elaboration has disappeared;- -

like that of Group One--their use of these elements of spoken

English is still quite effective. Because of these changes

in spoken language over the years, their later profile has

come to resemble that of the Group Four students who baSic-

ally represent average middle-class users of American English.

For Group Six students, the similarity of their

early and later age profiles is striking. This suggests

that aging, schooling, maturation, and experience has not
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altered their language style to any appreciable degree.

The relative position of the Group Seven students

appears to have deteriorAed over time with respect to all

language variables except freedom from mazes. Their original

use of oral language was poor and at the later ages is even

poorer when compared to that of the other students.

Group Eight students have shown some growth in

language proficiency in that their oral language use is similar

to that of Group Six students.

Multivariate Analysis of the Average T-scores for the Tenth,

Eleventh, and Twelfth Grade Data

The graphic representations of the distributions of

the five language variables for the eight language groups at

grades ten, eleven, and twelve are shown in Figures 23 to 27.

When these graphs are .compared to the graphs of Figures 9

through 13, it is seen that the large variation existing be-

tween the groups at the first, second, and third grades has

been virtually eliminated on a number of the language charac-

teristics. This movement to a common mode of oral and verbal

. expression is examined in the remaining narrative of this

section.

The correlation matrix for the average standardized

language variables for grades ten, eleven, and twelve "is as

shown in Table 19. As with the correlations found for the

early years' groupings, mazes and Conventionality tend to be

non-correlated with any of the remaining language variables.'

This suggests that the information collected on these two

variables at these advarced age levels is providing unique
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Figure 23. taitOgrams'of the Fluency Measures for the Eight
LanguageiGroups at the Later Ages.

Relative Frequency
Per Three Unit In-
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Figure 24. Histograms of the Freedam from Mazes
Pleasures for the Eight Language .Groups
at the Later Ases.

Relative Frequency per
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Figure-25. Histograms of the Dependent Clause
Measurement for the Eight Language
Groups at the Later Ages.

Relative Frequency per
Three Unit Interval
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Figure 26. Histograms of the conventionality
Measures for the Eight Language Groups
at the Later Ages.
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Figure 27. Histograms of the Elaboration Index
for the Eight Language Groups at the
Later Ages.
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Table 19. The Within Ccrrelation Matrix for the
Standardized 14anguage variables at
Grades Ten, Eleven, and Twelve.

Variable Fluency

Fluency 1.00

Mazes

Dependent
Clauses

Convention-
ality

Elabor-
ation Index

Mazes

-.02

1.00

Dependent
Clauses

.68

.10

1.00

Conven-
tionality

.14

.03

.10

1.00

Elabora-
tion Index

.75

.08

.83

.09

1.00
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measures of language characteristics.

However, the high within group correlations between

fluency, dependent clauses, and elaboration index suggests

that a considerable amount of redundancy is being observed

on these three language characteristics since the correlations

between fluency and dependent clauses is equal to .68, between

-fluency and elaboration index is .75, and between dependent

clauses and elaboration index is .83. These three correla-

tions are considerably higher than the unconditional correla-

tions reported in Table 1 where the average corresponding cor-

relations were equal to .43, .57, and .53, suggesting that

at older ages these variables are more related to some common

element of language that is different from that encountered

at the early ages.

On the other hand, it also follows that the dif-

ferenbesd)etween the groups have been reduced since the within

Correlations of .68, .75, and .83,are almost identical to the

total correlations of .74, .78, and .85 reported.in Table 4.

Thus, the within group correlations are essentially identical

to the total correlations.

In this sense, the within correlation analysis.

agrees with the canonical analysis reported for the total

correlations. The conclusions drawn from that analysis for .

the total group of students can be. extended to each of the

individual eight groups of this study. Furthermore, the

-similarity of Table 19 to the lower portion of Table 4 sug-

gests that group differences in fluency, mazes, dependent

clauses, and elaboration index are essentially zero. As will



be seen, this is the case.

The B and W matrix for the observed data at the later

grades is shown in Table 20. With these matrices, the value

of the F-ratio, as approximated by the Box procedure, is given

by-F = 6.48. This F-value, considerably less than the F-

vatio for.the first, second, and third grade statistics

(F = 26.56), suggests that the differences between the later

age profiles are considerably less than those observed at the

earlier ages. As with the early age analysis, vl .1' (C. - 1),T) =

(8 - 1)(5) = 35, and v
2

= 839 N so that the same'decision.

rule is appropriate for this later age analysis. With a = .05,

the hypothesis of identical group profiles is rejected since

F = 6.84 > 1.43. Thus, it is concluded that the language

profiles are statistically different from one another on at
.

least-one of'the language variables.

For these data, the numerical value of the Roy

criteria is given by 0 =. .5926. Since this number exceeds

the a = .05 critical value of xa = .11, the hypothesis of

identical language.profiles is rejected. This agrees with

the decision made on the basis of the Box form of the F-test.

The univariate analysis of variances for the five language

variables are shown in Table 21. Any F-ratio exceeding 2.08

is indicative of a. statistically significant difference

among the means of'the corresponding variables.

Now that the hypothesis of identical profiles has

been rejected, the next task is to identify the significant

differences among the means of the eight language groups for

the five language variables. As can be seen, the differences



.
.
M
a
t
r
i
x

B

vi
t

T
a
b
l
e
 
2
0
.

T
h
e
 
B
 
a
n
d
 
W
 
M
a
t
r
i
c
e
s

f
o
r
 
t
h
e
 
T
e
n
t
h
,

E
l
e
v
e
n
t
h
,
 
a
n
d
 
T
W
e
l
f
t
h

G
r
a
d
e
 
A
v
e
r
a
g
e
 
T
-
-
s
c
o
r
e
s
:

v

V
a
r
i
a
b
l
e

F
l
u
e
n
c
y

M
a
z
e
s

D
e
p
e
n
d
e
n
t

C
l
a
u
s
e
s

C
o
n
v
e
n
-

t
i
o
n
a
l
i
t
y

E
l
a
b
o
r
a
-

t
i
o
n
 
I
n
d
e
x

F
l
u
e
n
c
y

M
a
z
e
s

D
e
p
e
n
d
e
n
t

C
l
a
u
s
e
s

C
o
n
v
e
n
-

t
i
o
n
a
l
i
t
y

E
l
a
b
o
r
a
-

t
i
o
n
 
I
n
d
e
x

F
l
u
e
n
c
y

5
0
9
.
4

1
2
2
3
4
.
8

M
a
z
e
s

-
1
0
3
.
8

1
5
2
.
2

3
3
7
.
0

1
6
3
2
1
.
2

D
e
p
e
n
d
e
n
t

C
l
a
u
s
e
s

3
8
2
.
0

-
1
1
9
.
8

3
1
0
.
2

7
5
2
5
.
2

-
1
3
3
7
.
8

9
9
5
5
.
1

C
o
n
v
e
n
-

t
i
o
n
a
l
i
t
y

-
7
1
4
.
6

2
5
6
.
9

-
6
0
2
.
3

'
1
2
9
8
.
4

-
1
2
5
8
.
6

2
7
8
.
1

-
8
6
8
.
8

6
9
3
4
.
5

E
l
a
b
o
r
a
-

t
i
o
n
 
I
n
d
e
x

3
4
7
.
6

-
9
5
.
7

2
7
1
1

-
5
3
3
.
7

2
5
6
.
1

8
5
3
4
.
1

1
1
2
6
.
7

8
5
7
6
.
8

6
9
0
.
2

1
0
6
4
5
.
3



T
a
b
l
e
 
2
1
.

U
n
i
v
a
r
i
a
t
e
 
A
n
a
l
y
s
i
s
 
o
f
 
V
a
r
i
a
n
c
e

f
o
r
 
t
h
e
 
F
i
v
e
 
V
a
r
i
a
b
l
e
s
 
a
t

G
r
a
d
e
s
 
T
e
n
,
 
E
l
e
v
e
n
,
 
a
n
d

T
w
e
l
v
e
.

V
a
r
i
a
b
l
e

S
o
u
r
c
e
 
o
f

V
a
r
i
a
n
c
e

d
/
f

M
e
a
n

S
q
u
a
r
e

F
-
 
-
r
a
t
i
o

D
e
c
i
s
i
o
n

F
l
u
e
n
c
y

B
e
t
w
e
e
n
 
G
r
o
u
p
s

7
5
0
9
.
4

8
.
4
5

.
2
3

R
e
j
e
c
t

W
i
t
h
i
n
 
G
r
o
u
p
s

2
0
3

6
0
.
3

T
o
t
a
l

2
1
0

M
a
z
e
s

B
e
t
w
e
e
n
 
G
r
o
u
p
s

7
1
5
2
.
2

1
.
8
9

.
0
6

D
o
 
n
o
t
 
r
e
j
e
c
t

W
i
t
h
i
n
 
G
r
o
u
p
s

2
0
3

8
0
.
4

T
o
t
a
l

2
1
0

D
e
p
e
n
d
e
n
t

B
e
t
w
e
e
n
 
G
r
o
u
p
s

7
3
1
0
.
2

6
.
3
3

.
1
8

R
e
j
e
c
t

C
l
a
u
s
e
s

W
i
t
h
i
n
 
G
r
o
u
p
s

2
0
3

4
9
.
0

T
o
t
a
l

2
1
0

C
o
n
v
e
n
-

B
e
t
w
e
e
n
 
G
r
o
u
p
s

7
1
2
9
8
.
4

3
7
.
9
6

.
5
7

R
e
j
e
c
t

t
i
o
n
a
l
i
t
y

W
i
t
h
i
n
 
G
r
o
u
p
s

2
0
3

3
4
.
2

T
o
t
a
l

2
1
0

E
l
a
b
o
r
a
-

B
e
t
w
e
e
n
 
G
r
o
u
p
s

7
2
5
6
.
1

4
.
8
8

.
1
4

R
e
j
e
c
t

t
i
o
n
 
I
n
d
e
x

W
i
t
h
i
n
 
G
r
o
u
p
s

2
0
3

5
2
.
4

T
o
t
a
l

2
1
0



139.

among the means for the mazes are strictly due to chance

factors, (F = 189 < 2.08). This is also suggested by the near

zero value of the measure of explained variance for this var-

iable which is given by (i4!, . .06. The differences that

existed among the groups with respect to problems with mazes

at the earlier school years are no longer a significant

source of variance existing among the groups. On this par-

ticular variable, the eight language groups have definitely

come together. .It appears that as students age, the problems

they have with mazes become similar across the groups. By

the time the late teens are reached, mazes are not a language

variable differentiating among the groups.

As suggested by the remaining F-ratios and the cox

measures of Table 21, most of the differences should be assoc-

iated with the conventionality measures since the amount of

explained variance between the groups on this variable is

given by WC = 57%. Since 4 = 23%, g. = 18%, and
WE

= 14%,

some differences, but not many, should be identified with these

variables.

For this post.hoc analysis; S continues to equal

5.01. On the basis of this numerical value, the corresponding

critical values for the pairwise differences shown in Table 22

under the column heading Cp were determined. If these critical

values are compared to the corresponding figures shown in

Table 16, it is seen that before a significant source of vari-

ance can be identified, the difference between any two group

averages must be considerably larger than the values determined

for the first, second, and third grade statistics. However,



Table 22.

Variable MSW

Fluency 60.2728

Mazes 80.3966

Dependent 49.0423
Clauses

Conven-
34.1603tionality

Elabora-
52.4367tion Index

Values of C the Critical Value for

the PairwisL. Diffe:oences.in Means for the

Five Basic Language Variables at Grades

Ten, Eleven, and Twelve.

MSWID

5.7807 12.05

7.7108 13.91

4.7037 10.86

3.2764 9.07

5.0292 11.24
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this does not hold for mean differences with respect to

conventionality. In any case, fewer significant findings are

going to be found for the individual pairwise differences.

This reduction in the absolute number of significant differ-

ences corresponds to the smaller F-ratio and smaller V values

observed for the tenth, eleventh, and twelfth grade data.

Scheff4 Type Analysis of the Differences Between the Mean

Vectors of the Eight Language Groups at Grades Ten, Eleven,

and Twelve

It appears that over a period of time many of the

mean differences have been neutralized and pretty well elim-

inated as language discriminators. The pairwise differences

in mean values for the five dependent variables across the

eight language groups are presented in Table 23. In the first

matrix of the table of mean differences, Group One is compared

to each of the remaining seven language groups. As is immed-

iately apparent, the large mean differences that existed

between Group One students and the remaining seven language

groups at the primary grades are not evident for these stu-

dents at the high school grades, except for the conventionality

measure.

However, the language variable we call fluency--

length of communication unit--deserves special attention.

Group One students still continue to differ from Group Eight

students with respect to fluency. However, although the dif-

ferenceS between the Group One and Group Six and Seven stu-

dents on this variable exceed 10 standardized units (or one

standard deviation), they are,not large enough to be reported



Table 23. Variable by Variable Pairwise Comparisons
Between the T:ofiles of the Eight Language
Groups.

1 2 3 4 5 6

Group One Versus the Seven Remaining Groups

Fluency 1.8 7.1 8.4 5.5 10.0

Mazes -.5 1.3 -1.2 .5 .9

Dependent
2.1 4.3 6.4 6.1 7.3Clauses

Conven-
tionality

Elabora-
tion Index

.5 -2.0 -6.7 -8.8 -13,1*

1.8 4.0 5.2 4.2 7.3

Group-Two Versus the Seven Remaining Groups

Fluency

Mazes

Dependent
Clauses

Conven-
tionality

Elabora-
tion Index

5.3

1.8

2.2

-2.6

2.2

6.6

-.8

4.3

-7.2

3.5

3.7

1.0

4.0

-9.3*

2.4

8.2

1.4

5.2

-13.7*

5.6

Group Three Versus the Seven Renaining Groups

Fluency

Mazes

Dependent
Clauses

tolven-
tionality

Elabora-
tion Index

1.3

-2.6

2.0

-4.7

1.2

-1.6

-.8

1.8

-6.8

.2

2.9

-.4

3.0

-11.1*.

3.3

7

10.9 12;1*

-7.6 -3.0

9.5 10.0

-19.4* -14.2*

10.0 7.7

9.0 10.1

-8.2 -2.5

7.4 8.2

-19.9* -14.7*

8.3 5.6

3.7 5.0

-9.0 -4.3

5.2 .6.0

-17.4* -12.2*

6.1 3.4
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Table 23. (Continued)

1 2 3 4 5

Group Four Versus the Seven Remaining Groups

Fluency -2.9

Mazes 1.7

Dependent
-.3Clauses

Conven-
-2.1tionality

Elabora-
-1.1tion Index

Group Five Versus the Seven Remaining Groups

Fluency

Mazes

Dependent
Clauses

Conven-
tionality

Elabora-
.

tion Index

Group Six Versus the Seven Remaining Groups

Fluency

Mazes

Dependent
Clauses

Convenes
tionality

Elaboration
Index

Group Seven Versus the Seven Remaining Groups

Fluency

Mazes

Dependent
Clauses

Conven-
tionality

Elabora-
tion Index

6

1.6

2.2

1.0

-6.4

2.1

4.5

.4

1.3

-4.4

3.2

7

2.4

-6.4

3.2

-12.7*

4.9

5.4

-8.1

3.5

-10.6*

5.9

.9

-8.6

2.2

-6.2

2.8

8.

ryQ. I

-1.7

4.7

-7.5

1.3

6.6

-3.5

5.8

-5.4

1.6

2.2

-3.9

2.6

-1.1

.4

1.3'

4.7

-.1

5.2

-1.8
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as statistically significant. Becaue of the numerical

magnitude and from a practical and subjective point of view

is difficult to accept this lack of significance as a non-

reliable difference. To test the possibility that fluency

does differentiate between the groups so that the observed

r

differenca is indeed reliable, a complex contrast '1 involving

the appropriate sample means can be computed and then*tested-

for significance by comparing it to S = 5.01. If

1 "it

t = > 5.01, it is concluded that the tested difference is

significant. For the observed data, the contrast for Group

One versus the combined Groups Six, Seven, and Eight is

given by:,

'11)F 1F

13036F +

62

16777F + 1678F

= 56.2 - [30(46.2) + 16(45.3) + 16(44.0)1
62

= 56.2 - 45.4

= 10.8

The squared standard error of ''1 is given by:

SE" = MSW + = (7.8)2[-- + --I = 3.2336
2 1 1
T
F

F 27 62 27 62

so that:

t
10.8

= 6.00
/3.2336

Since t'= 6.00 >'5.01,*it is concluded that with respect to

'fluency, Group One differs from Groups Six, Seven, and Eight

treated as a single collected group.

Corresponding to the fluency measure, it appears

that Group One might differ from the combined Groups Six,
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Seven, and Eight with respect to dependent clauses and elab-

oration index. For dependent clauses, the associated contrast

is given by:

[30(47.2) + 16(44.5) + 16(44.6)1
AD 62

= 54.6 - 45.8

= 8.8

The squared standard error of 41D, is given by:

so that:

SE! [1+, (7.0)12. = 2.6044TM 1-"YDs 27 62 27 62

t
8.8

=
12-.6044

Since t = 5.43 > 5.01, it is concluded that with respect to

dependent clauses, Group One differs from Group Six; Seven,

and Eight treated as a single collective group.

For elaboration index the contrast is defined by:

= 54.8

= 54.8

= 8.1

-,.

[31(47.4) + 16(45.2) + 16(47.0)
62

- 46.7

The squared standard error of is given by:

SE! = NSW
27

.[-- +
62

(7.2) 4. -67
1 1 2r 1

TE:

so that:

= 2.7553

8.t= 8.1
4.88

2.7553

In this case, the hypothesis of no difference is not rejected

since t = 4.88 < 5.01. Since the collective comparisons for

fluency and dependent clauses were significant and since the

three 'variables under consideration are strongly correlated
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within the groups, it makes sense to assume and conclude

that the collective elaboration index difference does indeed

represent a significant source of variance.

With respect to conventionality, it is clear that

Group One differs from Groups Six, Seven, and Eight, individ-

ually, and therefore collectively. Since none of the maze

differences involving Group One subjects is significant, it is

concluded that Group One students continue to differ from

Group Six, Seven, and Eight students on all of the language

variables except freedom from mazes.

Group Two students are definitely unlike those of

Groups Five, Six, Seven, and Eight with respect to convention-

ality. When they are compared collectively with the students

in Groups Six, Seven, and Eight with respect to fluency, it

is foUnd that they are statistically different. For the

fluency measure the appropriate contrast is given by:

Ti

[30(46.2) + 16(45.3) + 16(44.0)1
F

54.3 -
62

= 54.3 - 45.4

=.8.9

The squared standard error of 171, is given by:

SE1
F

=. MSW + 62
oq

+I F 51 J
li

51 62
= 2.1732

so that:

8.9
t = - 6:01

2.1732

Since t = 6.01 > 5.01, it is concluded that Group Two differs

from the collective Group Six, Seven, and Eight with respect

to fluency.

When the comparisons involving Group Three subjects
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are examined, it is seen that Group Three subjects differ

from those in Group Six, Seven, .and Eight with respect to

conventionality but not with respect to any of the remaining

language variables. Finally, it is seen that Group Four and

Five subjects differ from Group Seven subjects with respect

to conventionality.

If'the statistical findings of the later ages are

combined, it follows that Group One, Two, Three, Four, and

Five subjects are statistically different from those in Group

Six, Seven, and Eight with respect to conventionality. In

addition, the subjects within the two sets of groups are not

different from one another. Group One differs from Groups

six, Seven, and Eight with respect to fluency, dependent

clauses, and elaboration index. Finally, Group Two differs

from Groups Six, Seven, and Eight with respect to fluency.

Summary Comments on the Similarities and Differences Between

the Language Groups'at Grades Ten, Eleven, and Twelve

For the later years' data, only conventionality

produces any pairwise differences that are Statistically

significant. However, when data for fluency, dependent clause's,

and elaboration index are combined by groups, then a few

other differendes are detected.

With respect to conventionality, Group One students

differ from Group Six, Seven, and Eight students. When the

data for these groups are combined, it is also found that

fluency, dependent clauses, and elaboration index are dis-

criminatOrs of some importance. With respect to conventionality,

the mean difference exceeds 13.1 standardized units. For



fluency, dependent clauses, and elaboration index, the cor-

responding mean differences are 10.8, 8.8, and 8.1 stan-

dardized units.

Group Two students differ from Group Five, Six,

Seven, and Eight students with respect to conventionality.

When Group Five is excluded from the collective group, it is

found that Group Two students differ from the remainder with

respect to fluency.

Finally, Group Three, Four, and Five students dif-

fer from Group Six, Seven, and Eight students with respect to.'

conventionality.

Statistical Analysis of the Lan uae Profiles Employing Linear

Discriminant Functions

In some respects the multivariate analysis of the

previous sections demanded close attention to details and an

assimilation of many facts and findings to help decipher_ the

information contained in the basic statistics and the differ-

ences between the means of the eight language groups for the

five language variables. Some of this complexity can be re-

duced by examining the multivari:tte data by means of linear

discriminant functions (18)
. In adopting this mode of analysis,

detail is lost, but similar to the canonical correlation

analYsis, insight into the total overall language usage is

achieved.

The basic.principles involved in discriMinant

analysis are quite easy to understand and with the use of

high speed computers their determination is easy to execute.

For this analysis, the basic data consists of the 211 vectors
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of observations on the five language variables of each.stu-

dent in the study. For each vector of observations, the

following linear compound, called a linear discriminant func-

tion, is created:

D = alX, + a2X2 + + apXp

Similar to principle components and canonical variates, the

al, az, ..., ap defining the compound are originally unspeci-

fied. Thus, before the D value can be computed for each in-

dividual subject, it is necessary to determine the values of

the individual a .

For this determination, consider the G language

grOups and their average D values, 152., TY2, From

these values, the mean square between groups, MSS, can be

computed by the following formula:

G
n
G (5g - 512

MSB - g1
G 1

As would be expected, the value of MSB will. depend upon the

particular values assigned to the individual a . One strategy

to employ in selecting the ao is to choose the set of numbers

that maximizes the MSB. The numbers that accomplish this

maximization are intimately associated with the Amax
of the

Roy Criteria used in the multivariate analysis of variance.

As is recalled, the Amax of the Roy Criteria cor-

responds to the maximum root of the equation:

113 ATAII =0

This equation is called the characteristic equation of the

system under analysis. One property of the characteristic
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equation is that, under general conditions, it has p roots

called characteristic or eigen values. The Roy Criteria is

based upon the maximum of these roots. In any case, the p

roots can be ordered according to numerical value or size

starting with Amax and ending with
Amin.

With each eigen

value, there is an associated vector of constants. These

constants define the p linear discriminant functions of the

system. Thus, associated with a multivariate investigation

involving p variables, are p linear discriminant functions.

These functions can be tested for statistical significance.

Those that are retained as significant can be used as hypo-

thetical constructs to summarize the variables of the entire

system in a manner similar to that of principle components or

canonical variate analysis.

One other advantage to this procedure is that the .

discriminant functions that are retained are orthogonal.

This means that if the underlying variables are multivariate

normal, then the information contained in each discriminant

function is independent of the information contained in the

, remaining fundtions. Operationally this means that each

discriminant function can be treated as a hypothetical con-

struct containing information independent of the information

contained in the remaining hypothetical constructs.

The decision as to which functions to maintain is

based upon a statistical test called Bartlett's Chi-sqt.6.re Test

for Significance of Discriminant Functions (19) . Those dis-

criminant variates that are statistically significant can

then be used as hypothetical constructs for a multivariate
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analysis of variance.

In this study, p = 5. To control the total proba-

bility of a Type I error to less than .05, each discriminant

function is tested, for significance with a = .01. Those dis-

criminant functions that are significant at this particular

probability level are used in the remainder of this narrative

to achieve a reduction of data.

For.the first, second, and third grade data, the

values of the individual a
P

for the two statistically sig-

nificant linear discriminant functions are as shown in Table

24. The first discriminant function or hypothetical construct

is defined by:

D
I

= 12.1TF
- 4.5TM

+ 10.0T
D

+ 4.8T
C

+ 9.8T
E

with:

Var(D
1

) = (12.1)2Var(T
F

) + (-4.5)2Var(T ) + +

(9.8)2Var(TE) + 2(12.1)(-4.1)Cov(TF, Tm) +

2(4.8)(9.8)Cov(T T )
C' E

= 65105

The average value of Di is found by substituting 71., = TM =

71) = fiC = T"E = 50 into the equation for Dl. Thus, for these

values of T
p'

D
1

1610. By substituting the observed T

scores for each of the variables for a particular subject into

the equation for D, one can determine the D value for each .

student in the study. In addition, by substituting group

average T scores into the same equation, the average D score

for the group can be obtained with considerable ease.

Examination of the values of the constants that
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Table 24. Linear Discriminant Functions for the
First, Second, and Third Grade Data.

Discriminant Discriminant
Function One Function Two

Variable Raw Coefficient Raw Coefficient

Fluency 12.1 .6

Mazes -4.5 10.8

Dependent
Clauses

Conven-
tionality

Elabora-
tion Index

Average

Variance

Standard
Deviation

10.0 .8

4.8 10 a J

9.8 -5.0

1610 900

65105 13475

255.2 116.1
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define D
1

show that it is primarily defined by fluency,

dependent clauses, and elaboration index measures. Freedom

from mazes and conventionality contribute less to the value

of this hypothetical variable. Their lack of effect upon D1

is demonstrated in Table 25 which shows the standardized D,

values for various standardized T values of the five basic

language variables. As can be seen, variation in mazes.and

conventionality leave the standardized scores quite unaffected

even when they differ by two complete standard deviation units

from the remaining three variables. Thus, a student with high

fluency, high dependent clauses, and high elaboration index

scores high-on this hypothetical variable regardless of how

high or low the scores on mazes and conventionality happen to

be. On the other hand,- a person who scores low on fluency,

dependent clauses, and elaboration index, also scores low'on

this variable regardless of the score on mazes and convention-

ality. Since freedom from mazes and conventionality are

minimal factors and since their impact is so small in the

determination.of Di, it.appears that Di is really a measure

of language complexity and elaboration. Students who speak

with elaborate and complex forms use language in a powerful

way. Students at the opposite pole use language ineffectively.

Thus, Di will be termed language Rant for the remainder of

this narrative.

For the second discriminant function, which is

orthogonal to the first, it is seen that fluency, dependent

clauses, and elaboration index are almost entirely absent,

so that the D
2
variable is defined by freedom from mazes and
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conventionality. This second hypothetical construct is

defined as:

D
2
= .6T

F
+ 10.8T

M + .8T
D

+ 10.9T - 5.0T
-C E

Var(D
2

) = 13475

Students who score high on freedom from mazes and

conventionality score high on this variable independent of

their scores on the remaining three variables. In like man-

ner, students who score low on freedom from mazes and con-

ventionality will also score low on D2 and, what is more im-

portant, their score will be unaffected by their scores on

the remaining three language variables. Students who are

free from mazes and highly conventional in speech, speak with

confidence. They are considerably unlike students who do not

use standard speech, who hesitate, repeat themselves, and speak

in loops because of lack of confidence. Therefore, this second

measure will be termed language confidence.

In Table 26 are shown the standardized mean scores

for the eight language groups on the two language variables

defined by the two significant discriminant functions. In

Figures 28 and 29 are shown the observed distributions of

the standardized discriminant scores. If these figures are

compared to Figures19 through the similarity of the graph

for language power with fluency, dependent clauses, and elab-

oration index is striking. The same statements apply to the

similarity of language confidence to freedom from mazes and

conventionality. Thus, while five sets of figures were used

to describe the basic data, the same information is essentially



Table 26. Basic Data for the Di8criminant Scores
for the Ei.7,h. Language Groups at Grades
One, Two, and Thz,ee.

Statistic Group D
1

: Power D
2

: Confidence

Average

1

2

3

5

6

7

8

65.1

52.9

39.7

52.4

62.1

43.5

46.2

33.6

57.3

56.7

56.8

49.3

41.6

43.0

33.4

42.5

1 5.6 4.3

2 3.3 4.8

3 4.4 4.1

Standard 4 4.4 5.3

Deviation 5 5.9 5.4

6 3.7 6.5

7 6.2 10.6

8 7.0 12.9

F-ratio 105.82* 41.21*

*Significant at .a = .05
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.lavailable in the two se-6s of graphs of Figures 28 and 29.

Figure 30 presents a graphic presentation of the

bivariate distributions for the eight language groups. The

individual ellipses represent the 63 percent central portion

of the bivariate distributions for the eight language groups

for the two discriminant functions. On the basis of language

power, the hierarchy of the eight language groups is One,

Five, Two and Four, Seven, Six, Three, and Eight. As noted

earlier, Group One and Five students were quite similar with

respect to fluency, dependent clauses, and elaboration index.

Also, as was shown earlier, Group Two and Four students did

not differ significantly from one another on these particular

variables. Group Five studentsl.who are all Negro, differ-

from Group Six, Seven, and Eight students who were primarily

Negro, with respect to language power. This difference was

also noted in the more detailed variable by variable analysis.

With respect to language confidence, students in

Groups One,. Two, and Three are identical. Intermediate to

them and slightly above the Group Five, Six, and Eight stu-

dents, are the Group Four students. FiLally, Group Seven

students show the least degree of language confidence. Es-

sentially these same relationships-were noted in the more

complex variable by variable analysis.

In terms of the multivariate test of equal centers

for the distributions, the Box form(3) of the multivariate

F-test is given by F = 64.41. With vl = (G - 1)p = (8 - l)(2) =

14 and v
2

= 404 11) the hypothesis of identical language

profiles is rejected since F > 2.37. Thus, it is clear that
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the language prOfils on the two variables, language power

and language confidence, are statistically different. As

can be seen by examination of the univariate F- values shown

in Table 26, both hypothetical variables are sources of statis-

tical significance since F = 105.82 > 2.08 and F = 41.21 > 2.08.

As suggested by the mean values reported in Table 26,

Groups One, Two, and Three are identical with respect to lang-

uage power but do not differ from one another with respect

to language confidence. Groups Six, Seven, End Eight are as

noted earlier, the poorest users of language both with respect

to confidence and power. Group Four students represent the

median group: of the study. Group Four students tend to use

a slightly more complex form of language than the Group Five .

students, while the Group Five students tend to use language

with slightly more confidence than the Group Four students.

For the Scheffg type analysis on the pairwise means,

the critical values for the pairwise differences for the two

linear discriminant variables are given by CD = 6.5 and Cn = 9.0.
1 '2

Thus, any difference in means for D1 exceeding 6.5 is signifi-

cant while for D2, any difference exceeding 9.0 is significant.

The pairwise differences for the two language variables are

shown in Table 27. As can be seen, Group One students differ

from the remaining groups of students except Group Five students*

with respect to language power. With respect to language con-

fidence, Group One does not differ from Groups Two, Three, and

Four. Group Two students do not differ from Group Four stu-

dents with respect to power nor do they differ from them with

respect to confidence. This same identity of profiles was



Table 27. Discriminant Function Pairwise Compari-
sons Betwea,_ the Profiles of the Eight
Language Groups.

Group 1 2 3 4 5 7 8

Group One Versus the Seven Remaining Groups

Power 12.4* 25.4* 12.7* 3.0 21.6* 18.9* 31.5

Confidence -.6 -.5 -8.0 -15.7* -14.3* -23.C* -14.9*

Group Two Versus the Seven Remaining Groups

Power 13.2* .5 -9.3* 9.4* 6.7* 19.2*

Confidence .1 -7.3 -15.1* -13.7* -23.3* -14.3*

Group Three Versus the Seven Remaining Groups

Power -12.7* -22.4* -3.8 -6.5* 6.1

Confidence -7.4 -15.2* -13.8* -23.4* -14.4*

Group Four Versus the Seven Remaining Groups

Power -9.7* 8.9* 6.2 18.7*

Confidence -7.7 -6.3 -15.9* -6.9

Group Five Versus the Seven Remaining Groups

Power 18.6* 15.9* 28.5*

Confidence 1.4 -8.2 .8

Group Six Versus the Seven Remaining Groups

Power -2.7 9.9*

Confidence -9.6* -7.5

Group Seven Versus the Seven Remaining Groups

Power 12.6*

Confidence 9.0
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noted in the Variable by variable analysis. Because the Group

Three students tended to be nontalkers, they fail to differ

from the Group Eight students with respect to power. This

similarity was also noted for the variable by variable analy-

sis. Group Four students, in addition to their similarity to

Group Two students, are similar to Group Seven students, but

since the mean difference of 8.2 is so close to the critical

value of 6.5, it makes sense to declare the difference as

significant. As noted earlier, Group Five students differ

from all other groups except Group One students with respect

to power. Finally, Group Six and Seven students are similar

with respect to power. None of these similarities and dif-

ferences are of any immediate surprise. Reasons for the

differences were presented earlier and they still hold for

this analysis. The histograms for D3 are shown in Figure 30.

For the tenth, eleventh, and twelfth grade data,

only one discriminant function is statistically significant.

This discriminant function is given by:

D
3

= 2.9T
F

+ 1.0TM + 3.OTD + 15.4T
C

- 1.6T
E

with:

Var(D
3
) = 14543

As this function indicates, the major discriminator between

the eight language groups is conventionality. The coefficient

of 15.4 for this variable tremendously outweighs the remaining

coefficients in defining D3 and so it makes sense to identify

D3 with language conventionality. The basic statistics for

this one dicriminant function is shown in Table 28.

As can be seen, the univariate F-ratio for this
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Table 28. Basic Statistics for the Discriminant
Scores for the Eight Language Groups at
Grades Ten, Eleven, and Twelve.

Statistic Group Do: Conventionality
0

1 55.7

2 56.9

3 55.3

4 49.7
Average

5 46.4

6 42.7

7 35.0

8 42.2

1 4.2

2 4.2

3 4.2

Standard 4
. 8.7

Deviation 5 7.2

F- -ratio

6

7

8

*Significant at a = .05

9.1

9.8

11.8

27.47*

I
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variable is given by F = 27.47, which is considerably larger

than 2.08. Thus, it is known that the mean differences be-
t

tween the groups dit statistically significant. The pairwise

differences are shown in Table 29. Any difference exceeding

C
D3 10.0 represents a statistically significant difference.

fxactly the same pairwise difference that were identified in

Table 23 for the conventionality measures as statistically

significant, are identified here as sign:7.ficalkt. There are

no differences between the findings for the two sets of data.

Swwnary Findings Based on the Linear Discriminant Function

Analysis

Linear discriminant functions were used in this

report to simplify the analysis of the five variables across

the eight language groups. The conclusions made on the basis

of this analysis are identical to those reported earlier.

The only difference is that they are presented in a more suc-

cinct manner.

Two significant linear discriminant functions were

associated with the data generated at grades one, two, and

three. They were labeled D1:- Language Power, and D2: Lang

uage Confidence and were defined by the two orthogonal linear

components:

D1 = 12.1TF 4.5Tm + 10.0TD + 4.8Tc + 9.8TE

D2 = .6TF + 10.8Tm + .8TD + I0.9Tc 5.0TE

With respect to D1: Language Power, the hierarchy of stu-

dents at the early ages was given by Group One, Group Five,

Groups Two and Four, Group Seven, Group Six, Group Three, and
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Table 29. Discriminant Function Pairwise Com-
parisn, Between the Eight Language Groups.

Group 1 2 3 11. 5 6 7

1 1.2 -.3 -6.0 -9.3 -13.0* -20.7* -13.5*

2 -1.5 -7.2 -10.5* -14,2* -20.9* -14,7*

3 -5.6 -8.9 -12.6* -20.3* _13.2*

4 -3.3 -7.0 -14.7* -7.5

5 -347 -11.4* -4.2

6 -7.7 -.5

7 7.2
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Group Eight. With respect to D2: Language Confidence, the

hierarchy is headed by Groups One, Two, and Three. Inter-

mediate to them and slightly above Groups Five, Six, and

Eight are the students of Group Four. Finally, Group Seven

students close off the bottom of the listing.

For the tenth, eleventh, and twelfth grade data,

only one discriminant function was statistically significant.

This function was defined by:

'D3 = 2.9Tv + 1.0Tm + 3.0TD + 15.4Tc - 1.5TE

and is clearly a measure of conventionality suggesting that

conventionality is the only variable that differentiates

the groups from one another following elementary and secondary.

schooling. In terms of this variable, it-is seen that Groups

One, Two, and Three are equal. Next in the hierarchy is Group

Four followed by Group Five, Groups Six and Eight, and finally,

Group Seven.

Interpretations and Recommendations

The immediate questions that naturally arise fol-

lowing this analysis are what has caused the initial differ-

ences between the groups to be reduced or eliminated on all

variables except conventionality and why have certain groups

of students clustered together to form language styles and

profiles that are not statistically different from one another.

As a possible explanation of these findings, it

would appear that an upper limit exists to the amount of

elaboration ,a speaker can impart when communicating in a

verbal fashion. Students in Groups One, Two, Four, and Five

were quite elaborate in their speech at an early age. For
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them to increase their relative standing with respect to

elaboration at older ages is not to be expected. They

started near the upper limits and could not be expected to

improve appreciably over time. However, students who avoided

elaborate speech at an earlier age have a long way to go

before the upper limit is attained. Thus, as they mature and

gain experience with language, the opprotunities to become

more complex in speech and prone to detailing increases for

them. Thus, one would expect students to come together over

time with respect to this language characteristic. As is

recalled, this convergence did occur. Group One students

went from a mean standardized score of 61.9 to a mean standar-

dized score "of 54.8, while Group Eight students went from a

mean standardized score of 35.8 to a mean standardized score

of 47.0.

The same sort of convergence of language style

would be expected for fluency and the use of dependent clauses'

because of their high intercorrelations. A child who makes

effective use of dependent clauses at an earlier age will

most likely continue to employ them as a means of expression

with continuing age. On the other hand9a child who has

avoided their use at an earlier age is not going to continue

in this manner, but instead will be compelled to adopt them

for speech and .use them with greater frequency to express

his thoughts and needs. Thus, formal classroom training in

the structure and use of dependent clauses, multiple examples

from written materials, continued qtposure from teachers,

classmates, friends, family, movies, records, and television
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are bound to have some transfer larning effects so that the

use of these language components must incr:.!ase for these

students.

Finally, it is reasonable to expect mazes to de-

crease in frequency as facility with language increases and

as vocabulary and skill in speaking improves and expands.

This convergence was also noted for this characteristic. At

grades one, two, and three, the range in average maze statis-

tics extended from 36.3 to 57.3. At grades ten, eleven, and

twelve, the range in average T-scores extended from 43.2 to

52.1.

Concerning the use of conventional language, it

might be supposed that the same arguments could be used.con-

cerning the acquisition of standard, acceptable, conventional

. English. As a child is exposed to conventional speech at

school, on television, and with friends, its use should auto-

matically improve. However, the data of this investigation

does not support that observation or those assumptions.

Children who been as the least conventional speakers remain

the least conventional speakers. While their general ability

to speak conventionally improves, the initial relative dif-

ferences that exist between students remains. It appears

that school, television, and other related language determiners

are not overly effective in removing the 5.nitial state with

which a student begins his spoken language history. A

developing child who hears unconventional English at an earlY

age continues to use the inappropriate models or habits

throughout later life. It is quite conceivable that a lasting



170.

imprint is placed upon speech at an early age that is yin-

tually impossible to erase. The c7-ildren who hear conventional

English from the start of speech learning are at a powerful

language advantage in that as they grow linguistically, they

are able to recognize unconventional forms of expression but

not adopt them. The child whose language training and early

experiences are not so conventional is at clear language de-

velopment disadvantage. The dialect is implanted early and as

long as It is reinforced, especially by parents and friends,

its implant becomes stronger. This may be one of the major

differences between conventional and unconventional language

users. The conventional speaker learns the rules of accep-

table speech early and does not adopt inappropriate models

that appear as age and experience increase. On the other hand,

the unconventional speaker has learned different rules and as

a result, they continue as unconventional modes of expression

at later ages. The general lack of dhange'in conventionality

over time for the eight groups of this study is demonstrated

by the data of Table 30. As can be seen, mean conventionality

scores at grades one, two, and three are almost identical to

the conventionality scores at grades ten, eleven, and twelve.,

Clearly, these children have virtually maintained the rank

order in conventionality of speech observed at the early

time period of this study. In _this sense, the hypothesis of

no change in language has been supported.

What does the total collection of findings have to

say about the basic null hypothesis of the study which es-

sentially stated that language style does not change over
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Group

1

2

3

,4

5

6

7

8

Table 30. Mean Conventionality Scores for the
Eight Group,:. of Lan::wage Styles.

Conventionality

Grades Grades
1, 2, 3 10, 11, 12 Difference

55.8 56.1 .3

56,3 56.6 .3

55.4 54.1 -1.3

50.3 '49.4 -.9

46.2 47.3 1.1

42.8 43.0 .2

39.7 36.7 -3.0

37.7 41.9 4.2
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time. For the most part, the findings support this hypothesis

with respect to conventionality of speech but definitely do

not support the hypothesis with respect to problems with mazes.

It essentially supports the hypothesis of no change with re-

spect to fluency, dependent clauses, and elaboration index

for those youngsters who start out as poor users of spoken

language. These children improve their ability to speak ef-

fectively, but they never reach the proficiency of students

who start out as good speakers.

The implications that these findings have for cur-

riculum planning are pronounced, especially when it comes to

the teaching of reading. Students who do not normally speak

conventional English can not be expected to read with ease

the text books that are conventional in the use of written

language. Students who do not use conventional English should

not be expected to comprehend, easily, written passages em-

ploying conventional English

In considering the implications of these findings

for education, we will use for headings, "Diagnosis,"

"Method," "Content," and "Evaluation."

Diagnosis. Crucial to "Diagnosis" will be the

measure of standard usage. Because conventionality scores

for Groups One, Two, and Three are high and inasmuch as

standard usage never proves to be a problem for members of

these groups, teachers need to determine their position (in

order to free them from any kind of drills or other school

lessons aimed at teaching students the conventionality they

already have or will acquire, both through interaction outside
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of school and in school.) To be sure, .wen in these thvee

groups there may be some individuals who deviate so greatly

from Standard usage that they alone may need help.

Within any language group at the primary school

level the correlations among the five language variables are

low, close to zero in numerical value. This suggests that the

five language variables are clearly providing unique measures

on five different language characteristics within any one

group of students. All five of them, therefore, are good

diagnostic elements. To be sure, by the time all of these

pupils have reached grades ten, eleven, and twelve--regardless

of what group they are in--they will have moved much closer

together on dependent clauses and elaboration of syntax mea-

sures. At this earlier level, however, only those in the

higher groups are likely to use elaboration frequently and

easily. Furthermore, there is considerable progress even

for them on such matters as coiling dependent clauses into

even tighter constructions. For instance, consider these

three sets of communication units:

Less Mature, using dependent clauses

When Nina had fed the baby, she hurried after her father.

Literature is written so that it can clarify the real world.

The dog was in such a wild fury that he bit his master.

More Mature, using more tightly-coiled constructions.

Having fed the baby, Nina hurried after her father.
(present-perfect participial phrase)

Literature is writen to clarify the real world.
(infinitive phrase)

In his wild fury the dog bit his master.
(prepositional phrase)
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The use of clauses reveals degrees of proficiency of language,

but even more proficient is the ability to coil a dependent

clause into more tightly constructed elaborations of thought

as in the more mature sentences above. In the elementary

school everyone, including the verbally competent child in

Group One, has some distance to go yet in elaborating his

communication units.

Since we know the language profiles of these groups

are statistically different at the early ages, we recommend that

these groups be identified in the early grades, for oral lang-

uage is basic to the other language arts in that a spoken lang-

uage is necessary before there can be any writing, any printingi

or any reading. Identifying these language groups should make

possible a more effective approach to instruction with these

children. For instance, the children in Group Seven, coming

from low socio-economic families with low measures of intelli-

gence and a feeling of not being at home in the school environ-

ment, need special help on improving self-image. Diagnosis

should alert teachers to the problem of damaged self-images

possessed by this group of pupils.

The persistence of problems of non-standard usage

and the disappearance of mazes over a twelve year period have

definite implications. We see the importance of diagnosing the

non-standard English and the child's receptiitity to adding

standard language to the dialect he already has.

Interest in mazes, however, need not be a part of

diagnosis; eventually the problems of communication seem to

iron out the mazes equally well in all students. Language

diagnosis is time-consuming at best and teachers will easily
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notice, without diagnosis, those pupils who have extreme

problems with mazes. No doubt a few will continue to have

many loops and confusion in their oral expression; these might,

of course, receive special speech therapy. However, great

masses of children are never going to need help on this mat-

ter, and mazes at the senior high school level are no longer

a significant source of variance among the groups. From

the statistical evidence of this longitudinal study we can

easily see that problems with mazes.. dissolve as students

mature and learn to avoid distressing their listeners.

Since the five language variables measured at each

of the two time periods give rise to a three-factor theory

of language usage, we need to note that the three factOrs

appear to be conventionality, freedom from mazes, and lang-

uage power. Language power, of course, represents a combina-

tion of fluency, dependent clauses, and elaboration of syntax.

For research purposes all three factors are useful. HoweVer,

for classroom instruction we can agree that the probleM of

mazes can be eliminated, that the major problem is one of con-

ventionality, and that language power will very likely be

increased by methods having nothing to do with analysis of

language but rather its use and manipulation.

Method. When we come to the matter Of method, our

speculation must center primarily on the matter'of convention-

'ality or the We of standard English. Here we 'relate our

findings to what is already known about language learning.

First of all, any method used should be oral and it should be

one of use, of manipulation, of language to express ideas, of

ear training, rather than of grammatical analysis. .Language
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is not a subject like physics or mathematics. It is something

used every day for functional and immediate purposes. The

pupils do not need to learn language analysis, but rather in-

volvement in discourse of all kinds is required. Students

always learn through feedback as to whether or not they are

communicating to their audiences the information they genuinely

wish to communicate. Secondly, no method will succeed without

motivation. Unless a pupil genuinely desires to add standard

usage to whatever dialect or non-standard usage he may already

have, any effort to influence his language.will be futile. For

example, many of the children in the group studied here are

Negro. Some of them speak in non-standard ways. Among other

planned experiences, they need language interchanges with

standard speaking children and older people of their own

ethnic group. These experiences should lead to an awareness

of the prestige dialect without a loss of respect for the home

dialect. Inasmuch as more than sixty percent of the non-con-

ventional language in grades ten, eleven, and twelve in this

research is already predictable in grades one, two, and three,

it would seem important to have the very best instruction for

the small children and a sustained program, both in guidance

concerning language attitudes and in language learning, through-

out all the wars intervening between the elementary school and

the high school. These children need a considerable amount of

oral practice and much grappling with language problems in

real communication situations.

Content. Teaching about language will mean creating
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situations where the students discover for themselves the d4f-

ferences between conventionality and nox,-:;0:Nentionality, be-

tween powerful, elaborate syntax and weak, repetitive kernel

sentences. The successful teacher will not impart such infor-

mation, information the child would take in as a set of words

only. The child will attain understanding and intellectual

growth by discovering the structures of language. The teacher's

function is to create the situations in which this learning

can occur. This requires a shift from teaching a closed body

of content in language arts, a body of content to be cow,red,

to an open inquiry into language through which students pro-

pose questions and will have some prospect of developing their

own answers.

Inasmuch as the students of Group Two need to speak

with more complexity, if they are to gain greater fluency and

power, these children will heed to discuss more complex mat-

ters than they have in the past, but the content must be

something in which they are extremely interested. We would

recommend for their curriculum, also, a considerable admixture

of content dealing with language itself. That is, they might

throughout the upper elementary school grades and the junior

high schools study what is frequently called the miracle of

language. There would be many lessons, delightful and inter-

esting, dealing with the interest and fun of words ana lan-

guage.. These children would be exposed to an interest in

communication and how it is accomplished.

The children in Group Five, on the other hand, are

already powerful in their use of syntax. The content of



178.

their language lessons would, of course, need to continue to

be of deep interest to them and should be challenging to them

in the sense that they would require complexity in the thoughts

and feelings to be expressed. However, the particular problem

is to help these children acquire the standard dialect in ad-

dition to their own dialect and to do so without damaging

in any way their self-images.

We note that for GrOup Three, mostly girls and shy

at the beginning, the greatest changes and improvements in

language development take place. These children had high

intelligence quotients and their initial language was con-

ventional and free from mazes. The typical school instruc-

tion seems to work well for this type of child, and a model

similar to what has been known in the past could be offered

this group. Group Four also profits from typical educational

instruction as we know it today; they have increased their

ability to use standard speech, and the problem with mazes

has disappeared over the years. These are typical children

and they have responded to a typical education, a system

largely designed to help them.

The real problems occur with the more gifted at the

top of the language ladder and the less gifted at the bottom.

For instance, the subjects in Group Six have not markedly

enriched their language through schooling, maturation, or

experience. And in'Group Seven the subjects appear to have,

over time, lost ground (relatively) with respect to all lang-

uage variables except mazes. Both these groups of students

were limited in language power to begin with, and obviously
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if the schools are to serve them, imstruct:Lon must find new

ways of dealing with them, ways different from those that

toceed with Groups Three andFour. The emphasis upon oral

language already described in this section represents our

proposal of the best ways to help not only these children,'but

also that very special group known as Grout) Five as well as

the groups at the very top of the language ladder. However,

Groups Six and Seven do need attention to acquiring a second

dialect, a standard dialect, whereas Groups One and Two do

not need this. Group Five needs everything--a continued sup-

port of their syntactical ability and a subtle assistance in

acquiring the standard dialect as an additional means of

expressing themselves.

Very clearly the univariate analysis of variance

for the five language variables shows that special attention

to mazes need not be part of the curriculum for any of these

groups. Apparently, what needs to be done about mazes is to

focus a student's attention upon communicating to other

people, of understanding how other people receive what he

says. The egocentric quality of small children shows in

their failure to take into account the difference between

their own understanding of what they're saying and that of

their listener's. Clearly, drills in language and study of

vammar are not going to help this at all.

Children need to be placed in situations where they

must make their thoughts and feelings--and therefore their

language--clear to someone else. Even in nursery school, with

children who hold up a cup and say nothing, the teacher delib-
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erately says, "What do you want?" When the child says,

"More," she will often say, "More of what? Please tell me."

This is to elicit a functional use of language. Children

as they grow older should discuss situations in which they

have failed to get a message, to receive directions, or to

comprehend something. What went wrong? What are the ob-

servances we must always keep in mind when we are communi-

cating to another person? Such a language program would be

filled with functional uses of language where students are

genuinely communicating to other people ideas and feelings

they sincerely wish to communicate. Only in this way will

they come to subordinate structurally those elements of thought

or feeling which are subordinate semantically. Their trans-

itions and all coherences should become increasingly logical

in such situations. Teachers will need to watch to see

whether they can sustain a line of thought and maintain a

consistent point of view when they wish to or change a point

of view when they wish to do that. At the senior high school

level all these students will need to learn how to shift

styles of language to suit different sorts of listener-

decoders.

In the elementary school, children who find metaphors

to capture the essentials of an intellectual or emotional

meaning should be praised. Beginning somewhere in the junior

high school and vigorously continuing in the senior high school

should be a great deal of attention to the power of analogy,

the use of metaphor. Back forth to literature to compo-

sition to speech to listening, teachers should exalt the place



of metaphor in language.

Grammar, as such, should be severely limited; no

doubt it should come in as a small part of lessons which might

be called the "miracle of language," for during any study of

language some restrained attention to the structure of sen-

tences is justified. The major emphasis would be upon sub-

jeCts and predicates as the bases of structure for sentences,

followed by the ways in which modification and coordination

extend and elaborate these bases.

Evaluation. From this research we learn that in

the elementary school each of our five language variables is

a separate entity. In evaluating primary school children's

language, then, one would wish to use measures of all five.

Since very little evaluation of oral language has been ac-

complished in American education, or in world education, new

devices such as the use of tapes and recorders will need to

be introduced. Because this kind of evaluation is time-

consuming, schools may need to select random samples for

evaluation and employ teacher aides. Then teacher involve-

ment will be in using the results of the evaluation, in choice

of materials, equipment, and application of the findings.

At the tenth, eleventh, and twelfth grades evalua-

tion may be done, however, mainly upon conventionality and

fluency (length of communication unit). Mazes have dropped

out of the picture, and fluency apparently does a good enough

job of including under its rubric the problems of dependent

clauses and elaboration of syntax. Evaluation of fluency in

primary and upper elementary school, however, should stake
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into account such matters as the ability of the child to coil

dependent clauses into even tighter constructions such as

appositives, nominative absolutes, gerund and participial

clauses and phrases; and infinitives and prepositional

phrases. Evaluation should also take into account the kinds

of transitions used, as well as whether or not the child

describes a coherent line of thought and maintains a con-

sistent point of view.

More advanced evaluation should study the child in

different situatioi,s with various audiences, audiences ranging

from small children to adults, to see whether or not he is

able to shift his styles flexibly in order to suit the dif-

ferent kinds of listeners and decoders of his speech. A

very great amount of evaluation should examine tapes to see

whether or not-pupils use metaphor and analogy appropriately.

Also, other thinking skills, such as ability to generalize,

to give enough detail but not too much, to use both inductive

and deductive thinking; to show sensitivity to the point of

view, the thoughts and feelings of other people, to be able

to detect false logic and propaganda, to be able to avoid

narrow bias, to enter into a multiplicity and plurality of

concepts of how' different people think and how problems are

solved, should also be a part of evaluation.

We have said nothing about vocabulary in this study.

One reason for that is that vocabulary is extremely difficult

to measure and time-consuming, and as yet the Lobar: research

has processed very little on vocabulary beyond the first

three grades. However, ultimately,a great deal more needs to
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be known about vocabulary and should be included in the eval-

uation no matter if it is executed rather crudely. After all,

what is evaluated tends to determine the curriculum, and

anything that is left out of evaluation is likely to be left

out of the curriculum. The power to evaluate is actually the-

power to control the curriculum.

In evaluation we need to remember that the top

groups--Groups One,. Two, Three, and Five--probably reach the

highest levels of syntactical complexity somewhere in grades

ten, eleven, and twelve and can go no further. There is

research to show that about seven elements of information

represent the most anyone can pack into a communication unit

and still receive understanding from those who decode the

unit. Evaluation should make a careful study of the amount

of communication being coiled into a single unit by these

exceptionallirgood.speakers. Are they coiling a sufficient

amount, but not too much?

All this preoccupation with oral language as the

base for successful writing and reading--leading ultimately

to appreciation of literature and to an awareness of language

as a means of putting order into all of living--all this de-

pends upon whether or not any transfer takes place. What

is learned about speaking must have some valuable carry-over

to writing and reading. We do not wish to be misunderstood;

we realize writing and reading have conventions and domains

of their-own. That they cannot be acquired successfully

without a base in oral language is the point. Here it is im-

portant to remember that learning equips.a pupil with broad-
.:
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Patterns of behavior rather than one-to-one relationships,

that much of the waste in education results from workbook

drills on details never consolidated into a comprehensive

pattern. Let us look at some examples: the ability to

write complete sentences or to read complicated sentences

(using, for instance, appositives or other interpolated ma-

terial between subject and predicate) will be initially learned

from speaking such sentences or from listening to someone else

speak them. Diagramming sentences or learning grammatical

principles will never do for the larger reality; awareness of

the patterns of sound linked to thought will transfer to

writing and reading much more effectively than one-to-one

items in drill. Sensitivity to standard usage is a deep

pattern of attitudes and skills: concern that others will

receive one's communication without distraction; a distaste

for sloppiness and, therefore, distaste for whatever violates

grammatical concord; relaxed self-respect that permits one to

speak easily and naturally with attention focused on ideas.

Teaching the skill of they were (instead of they was) is

useless if the skill is not embedded in a total pattern of

sensitivity to communication. A teacher who achieves a class-

room where involvement, thought, and discussion prevail finds

that time for drill can be reduced. Involvement, sensitivity

to others, clarity of thought, and self-respect--these are what

transfer, carrying with them the dependent components of ap-

propriate usage.

The concept of transfer raises an unresolved issue.

Does a learner benefit from conscious identification of goals
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in oral language? Many teachers assume se. They stress the

idea of economy of endeavor; they believe that helping

learners become aware of goals appropriate to their stage of

oral language development can be accomplished without perma-

nently disturbing the basic unselfconsciousness essential for

ease and naturalness of speech. These teachers believe it

possible to prevent learners from marking time in blind alleys

of endeavor or forming, accidentally, habits delaying speech

ceVelopMent.

Yet the issue is puzzling and far from resolved.

Other teachers believe that "judiciously providing challenges

will promote development," and they fear the school will pro-

mote a language self-consciousness upsetting to the natural-

ness of speech. They would place much greater emphasis upon

building the child's self-image and offering him opportunities

for success in speech situations focussed upon communicating

material to someone he very much wants to interest. The

child's delight in speech and his desire to use it effectively

will outweigh, infinitely, any attempts to focus his mind

upon how he talks. Explicit att.?ntion to improvernellt will

accomplish nothing that would not develop naturally within

genuine and varied communication experiences devised by the

teacher.

Until we have more solid knowledge on this issue,

we must select as reasonable a path as we can. Very likely

the truth will prove to be some combination of the two posi-

tions. An effective teacher does both tasks, devising a wide

variety of situations for natural informal talk and focussing



attention on how improvement is possible. Many situations

will emerge spontaneously from the interests and life of the

classroom. Most will rise from drama or informal talk in

small groups; others will take the form of round table or

classroom discussion, still quite informal; and only a very

small number will involve individual presentations before the

class.

Nevertheless, for economical learning, the pupil

must become aware of important rhetorical goals: the stra-

tegies of emphasis, the skills. of exemplifying and generalizing,

the importance of unity and relevancy. In the elementary

years of schooling, pupils should merely be unconsciously

aware of such goals, but in the secondary years the goals

could become increasingly explicit. Selecting and learning

the behaviors leading to these goals can be made more econom-

ical through teacher guidance, through models, and through

motivated experience. The process is one of establishing goals

the child understands and accepts. Teachers will need, of

course, to have knowledge about language maturation and child

development in order to avoid introducing goals too early or

too late. The teacher's assistance refines and sharpens the

learner's own observations and strategies for improvement.

Some ways oral language may be interwoven with

other elements of the language program are suggested in the

practices which follow. Thoughin their present form these

suggestions do not carry all the implications, all the rich-

ness they would have in actual classrooms, they do illustrate

the practices of teachers who believe in the linkage b,tween
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spoken language and the other art--; of cc. mication.

With Writing

...Encourage pupils to write dramatic skits, act out what they
have written, and revise this written form to as much per-
fection as possible.

...Show pupils how to read "jaberwocky" meaningfully; then
help them transfer the skill to reading their own compo-
sitions.

...Expand skeletal sentences on the board, e.g., the coyote. ate,
using modification, compounding, cumulative clustering. The
pupils read aloud, using vocal signalling to show meaning,
then transfer tim experience to their own writing.

...Establish in pupils the habit of looking back over their
writing, of hearing with an "inner ear" how it might sound-
to another reader. To develop this "inner ear" each pupil
reads aloud his own writing. This.device helps young
writers become more aware of ambiguities, awkward expres-
sions, monotony of word choice and sentence pattern.
Teachers may foster this habit in different ways:

a. Allow class time, before compositions are handed
in, for each pupil to.reread his work in a quiet
voice.

b. Provide an audience by placing students in small
groups or pairs to read their compositions.

c. Encourage each pupil to read into a tape recorder,
then listen to his own voice as he follows his written
form. In judging the style and tone of their own
work, many writers find the ear a more reliable
guide than the eye.

d. Keep model sentences on the chalkboard: cumu-
lative sentences, compound and complex sentences,
sentences with appositives, infinitive clauses.
Read these aloud and discuss them. Have pupils
choose model sentences from their own writing and
place them on the chalkboard.

e. Teach manipulation of sentences; some elementary
teachers begin by writing, each on a separate placard,
the words of interesting sentences; then the word
placards are distributed to pupils who come to the
front of the room, arranging themselves according to
directions from the class. Various alternatives of
arranging the syntactical elements are tried for
each sentence; the sentences are read aloud with
various intonations and emphases. This exercise is
then followed by similar seat work with words
written on smaller cards. Pupils are encouraged to
apply this manipulation to their own writing, using
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speech to test the various ways of arranging their
own sentences.

With Reading

...Let initial reading instruction be a matter of helping the
child make a transition from oral to written language ef-
ficiently and successfully, stressing the inductive learning
of regular phoneme- grapheme patterns. Do not completely
avoid irregularly spelled words but de-emphasize them
during this phase, the language experience approach to
reading. Later, exceptional words can be introduced in a
controlled and gradual manner. At the beginning of reading,
however, problems of word recognition should be reduced
to a minimum. When children learn words, the words should
be used orally in phrases and sentences so pupils become
alert to the ways the words sound in the larger intonational
setting.

...When he begins to read, the child should clearly see reading
and writing as the reproduction of spoken language. This
implies that beginning reading will use the dictation of
children's language, both in individual recor4,gid in
group experience,

-"
c114rts. Sylvia Ashton- Warner and

Robert Van Allenk2 have described these methods fully
enough for us to adopt them in our schools.

...Children should do much oral reading with the idea that they
are to make their voices express the ideas just as they are
expressed when spoken naturally. For teachers, parents,
and children to remain content with the sing-song, colorless
chants so often miscalled "reading" is dangerous. To be
sure, a child may have to read silently, even practice
aloud, before reading the living sound of language.

...Because children usually read aloud with a lack of mean-
ingful intonation, tell them, "Good, first you need to be
certain you recognize all the words. But now put the
words together and read ::hem as they should sound when
you are speaking naturally."

...Let pupils take turns reading drama aloud. Strive for
naturalness of tone, an imparting tone enhancing the.meaning
of the prose. (First let pupils read the material silently)
Be sure the listening situation is motivated for such reading.

...Read sentences with varying patterns of intonation. The
pupils imitate the teacher's pitch, pause, and stress.
Apply the exercise to some functional use.

...Let poor zeaders listen to tapes of easy reading books
as they follow the printed form with their eyes. The
tapes should present skillful and powerful readings by
expert trained voices.
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...Older pupils prepare an oral reading of children's stories.
They go to the primary grades o read aloud such books as
The Camel Took a Walk or The Little White Rabbit Who Wanted
Red Wins,.

wtgiuglEf..

...Present usage drill only to pupils who need a certain
skill, such as "It doesn't" for "It don't." Drills are
either taped or read aloud by the teacher; pupils listen,
after instruction, in order to classify sentences as
standard or (a few) as non-standard.

...Waste no time On such divided usage as It is I or It_ is me;
Who are you looking for? or For whom are you looking's At
most, such items should be noted as examples of how lan
guage changes and is changing. Spend time gained on more .

significant items, such as He don't, He brurait.

Usage represents the established oral language habits

of an individual. Internalized by the child as he hears and

imitates the speech of home and neighborhood, it is not a

deliberate plan rationalized on a conscious level. It is

quite different from grammar. Most of is can say "I want

him to be my friend" without knowing grammal that h#L,

is the subject of an infinitive, that the subjects of infin-

itives, quite illogically, are in the accusative rather than

the nominative case: We can transform "A catcher's-mitt was

given to him'! into "He was Oxen a catcher's mitt" without

recourse to grammatical knowledge. It is usage, not grammar,

that all of us depend upon in such sentences--and in millions

of other sentences we utter. Just as we learn to develop our.

usage through the ear, so too, if standard speech is-to be

le:irned, the way will be oral, through the ear, not through
-So-

drillbooks ox any version of grammar.
)-

Grammar, the fascinating and careful analysis of the

structure of a language--its sound structure, word structure,
4.



phrase and sentence structure--is too complexly indirect to

help much with usage. Whenever usage learning occurs, the

learning should be based upon oral methods, either repetition

after the teacher (but only by those in the class who need

the help--the others should be excused) or repetition from

tapes similar to those used in language laboratories. The

pupil must hear and say the standard form; he must not fill

in blanks, underline printed forms, or memorize principles.

In societies organized for stability through caste

and class, language has always been a major means of main-

taining the status quo. Even in a fluid society such as ours,

where individual worth and aspiration are intended to count

for more than fortunate or unfortunate birth, language still

operates to preserve status distinctions and remains a major

barrier to crossing social lines. On attitudes concerning

language, teachers can learn 'much from sociology. As stated

by Cohen
(22)

, We fear lower class speech and are inclined

to give it no quarter. The more precarious our social status

in the higher classes--that is, the closer we are to the line

that divides the middle from the lower classes or the more

recent our ascent from the lower strata--the more insistent

we are on the purity of our linguistic credentials."

Realizing that human worth cannot be measured by

the language or dialect a man uses, teachers will be more

likely to help children acquire a standard English without

making them ashamed of their own language. Such acquisition--

not "Improvement " - -is easier in situations where drill and

directed efforts are oral, where they are linked to language
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expressing ideas, attitudes, and values of genuine concern

to the learners. To improve language ability a pupil must

apply whatever is studied to situations in which he has some-

thing to say, a deep desire to say it, and someone to whom he

genuinely wants to say it.

frit
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